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MATHEMATICS NOTES FOR 97" CLAS: 


S (FOR KHYBER PAKHTUNKHWA) 


REAL AND COMPLEX 
NUMBERS 


Real Numbers: 

Definition: The union or sum of rational 
and irrational numbers is known as real 
numbers. it is denoted by R and written as 
R=QuQ’ 


EXAMPLE (4) 
Write 2 and = as a decimal fractions. 


Solution: 
0375 < 


This is a terminating decimal 


Rational Number: 


That number which can be written in the 
form of where p,qez and q #0 i.e. 


Q={xix=% ipgezaxo} is called 


rational number. 
Here Q means quotient which means ratio. 
Every rational number is written either as 
terminating decimal or a repeating decim- 
al. For example; 


3 0375. 5 0.333 


Here the bar (0.3) means that digit 3 is 
repeated infinite times. 


De! ; That number which is written 
as non-terminating and non-repeated de- 
cimal is known as irrational number. It is 
denoted by Q’. For example; 


V3, 1,......-1.2345.... etc. 
Real numbers 


| race: 


Rational numbers Ivational numbers 


vB.n etc 


Fractions Integers {Z) 


Whole No. Natural No. Even No. Odd No. Prime No. 


<|The remainder is zero. 


oe 0.375 
8 


0.133 <|This is a non-terminating decimal| 
15 2.000 


a 

50 

2 

S« [erenainr arto] 
22 

15 


An irrational number is a number whose 
decimal representation never terminates or 


repeats. 
For example 


0.01001000100001...., V7 = 2.6457513..., 
And x =3.1415927... 

The real number system is summarized in 
the figure given below. 


EXERCISE 2.1 


Qi: In questions 1-10 consider the 
numbers 2.5, 3, 5471.96, 36, -% i 


V3,-9,1, V7,-V14, ade, 0.333... 


1. Which are whole numbers? 
Ans. Whole numbers are: 31,436 
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2. Which are integers? 

Ans. Integers are: 3, 1,-9.V36 

3. Which are irrational numbers? 
Ans.lrrational numbers are: ¥3,¥7,-V14,5 
4. Which are natural numbers? 
Ans.Natural numbers are: 3,/36,1 


5. Which are rational nunibers? 
Ans.Rational paces are: 


25,3.2,-1.96,36,2 7. 


oe These are eal numbers. 

6. Which are real numbers? 

Ans.All given numbers are real. 

7, Which are rational numbers but 
not integers? 

Ans. The following numbers are rational 
numbers but not integers. 


5 mre 
2.5.—,-1.96,—,4-,0.333 ... 
- 96, Ap 3 


-9, 1,42 


8. Which are integers buf not whole 
numbers? 

Aus.-9 

9. Which are integers but not natural 
numbets? 

Ans.-9 

This is integer but no whote number be- 
cause -9 is integer but not natural number. 
10. Which are real numbers but not 
integers? 


Ans. 25,2.-1 96. V3, V7,-Vi4,x, 


420.333... 
3 


These ali are real numbers but not integers. 
11. Write the decimal representation of 
the following numbers: 

fort 

6°7'9'8 

Solution: 

The decimal form of a 0.1666... 


OR +=0.18 
6 


The decimal form of $ = 0.8571428571 


The decimal form of ie 0.2222...... 


or 2=03 
9 


The decimal form of - 0.125 


12. Depict cach number on a number 


line: 1111 
3747910 

Solution: 

Given 1033 
3 

Its number line is: 

0.33 
> 
3 -2 -! 0 1 2 3 

1.025 
its number fine is: 

0.25 
<> 
3-2 =-! 0 1 2.3 

toon 
9 
its number line is: 

0.11 
<> 
SS OO aS 

Jeol 
10 
Its number line is: 

0.1 
<i > 
3 2 -10 P2738 


Properties of Real Numbers: 

a) Addition Properties: 

(i) Closure Property wrt Addition: The 
sum of two real numbers is again real 
number. i.e. For a,be R => at+beR 

(ii) Associative Property _w.r.t Addition: 
For a,b,ceR = a+(b+c) =(a+b)+c 
(iii) Additive Identity: \f aR there exists 
OER such that a+0=O0+a=a then 0 is 
called additive identity element. 
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ists a'eR such that a+a‘'=a'+a=0 then 
a’ is called additive inverse of a and it is 
denoted by —a. 

Example: 2+ (-2)=0 and 3+(-3)=0 

(v) Commutative Property w.r.t Addition: 
For a.beR > at+b=b+a 


b) Multiplication Properties: 
{i) Closure Property w.r.t Multiplication: 


is true. a=b or a<b ora>bh 
{ii) Transitive Property: 

For a,b.ceR if a>b and b>c then 
a>c. 

(iii) Additive Property: 

For a,b,ceR 

a<b => a+c<b+t+c anda>b 

= atc>bte 


(iv) TAultiplicative Property: 


For a,beR = abeR ie. the product of 

two real numbers is again real number. 

(ii) Associative Property w.r.t Multiplica- 

tion: For a,b,c € R => abc} =(ab)c 

(tii) Multiplicative Identity: For aeR 

there is le R such that a.l=la=a then 1 

is called multiplicative identity. 

(iv) Muttiplicative_ Inverse: Fer acR 

where a #0 there exists a“' eR such that 
'sa'a=l 

(%) Commutative Property wrt Multipli- 

éation: For a.beR > ab=ba 

Distributiv. erty 0 iplica- 

tion over Addition: 

For a.b,ceR => a(b+c}=abt+ac 

And (b+c)a= ba -ta 

Pr alii 

(i) Reflexive Property: 

ForaeR=> a=a 

(ii) Symmetric Property: 

For a,beR, ifa=b > bta 

(tii) Transitive Property: 

For a,b.ceR if a=b and b=c then 

a=c 


(iv) Additive Property: 
For a,b,ceR 


{fa=b => atc=b=c 

(v) Multiplicative Property: 

For a,b,ceR ifa=b => ac=be 

(vi) Cancellation Property w.r.t Addition: 
For a,b,ceR if at+c=b+cthen a=b 
Properties _of Inequality _of Real 
Numbers: 


(i} Trichotomy Property: 
For a,beR exactly one of the following 


al Nu 


For a,b,ceR 
if ¢>0 and a<b => ac<be 
lf c<0 and a<b => ac>be 


EXERCISE 2.2 


Ql: Name the properties used in the 
following: 
i) 1+44+3)=(144)+3 
S{a t+ b)=5a+5b 
at+O=@+a70 
stiles 
5.5 
Solution: 
to 1+4+3)=(1+4)43 
The property used in this equation is asso- 
ciative law w.r.t addition 
ii) S(a+b)=S5at5b 


The property used in this equation is dis- 
tributive law of multiplication over addi- 
tion 
iii) a+0=O+a=a 
The property used in this equation is addi- 
tive identity property 
ay sxlalese - 

5 5 
The property used in this equation is mu!- 
tiplicative inverse 


Q2: Write the missing number. 


i) 24+(__ +4) =(2+6)4+4 

Ans. 6 f 

ii) 74+(442)=13, 50(7+4)+2= 
Ans, 13 : 
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iti) 9%(3x4)=108,s0 (9x3)x4=____ 

Ans. 108 

iv) 5x(8x9)=(5x )x9 

Ans. 8 

Q3: Choose the correct option, 

i) 8x(6x7)= 
(a) 8x6-7 
(c) 8x12 


Ans. (GERO*7| 


ii} Which one illustrates the associative 
law of addition? 
(a) 34+(2+4)=(44+4)4+1 
(b) 3+(2+4)=(3+2)+4 
(c) 34 (2+ 4)=(5+2)4+2 
(d) 34(2+4)=(24+6)+1 
Ans. [(b) 3+(2+4)=G42)+4 
iii) Which one illustrates associative law 
of multiplication? 
(a) 4x (3 x 6} =(6x6)x2 
(b) 4x (3x6) =(3x12)x2 
(©) 4% (Bx 6) = (4%3)x6 
(d) 4x (3x6) =(3x8)x3 
Ans, |(c). 4x (3x 6) = (4% 3)x6 


(b) 8- (6-7) 
(d) (8% 6)*7 


Q4: Do this without using distributive 
roperty. 

i) 39x 634+39%37 

ii) | 81*450+81x550 

ii) 50*161-50*81 

iv) 827*60-327%60 

Solution: 

i) Given 39x 63+39x 37 

First find 39x 63 = 2457 (i) 

Second find 39x 37 =1443 — (ii) 

Adding (i) and (ii), we get 

2457 +1443 = 3900 

Hence 39x 63+39x37 =3900 

ii) 81x 450+81x550 

First find 81x550 = 36450 (i) 

Second find 81x 450 = 44550 — (ii) 


Adding (i) and (ii), we get 

36450 + 44550 =81000 

Hence 81x 450 +81x 550 =81000 

iii) 50x161—50x81 

First find 50x161 =8050 > (i) 

Second find 50x 81] = 4050 —(ii) 

Now subtracting (ii) from (i) 

8050 — 4050 = 4000 

iv) 827x60-327x60 

First find 827 x 60 = 49620->(i) 

Second find 327 x 60 = 19620->(ii) 

Now subtracting (ii) from {i} 

49620 — 19620 = 30000 

Hence 82760 -327x 60 = 30000 
Radicals and Radicands: 

If Ya is areal number and n is a positive 
integer greater than | then Ya =a” where 
n is called the index of the radical, the 
symbol (J) is called radical symbol, a is 
called radicand. Ya is the radical form of 
the nth root of a, where a” is the expo- 


nential form of a. [f Va =a%, if 7 is not 
given then it will be taken as 2. 

«<— Radical 
Index—> 4 @ < Radicand 
If n=3, then Ya and it is called cube 
root. For example V3, 95, J2 + V3, 5Va. 
+¥b are all radical expressions. 


Some important radicals given in the table 
below: 


Fourth root 


quare roots | Cube roots 
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What is the difference between 
x? =16 and x= 16? 

Solution: 

In the first, we are asked what numbers 

squared are 16. so x can be 4 or -4 as 
*=16 and (-4)°=16. We write this as 

xwai4, 

In the second, x=4, because x is the 

principal square root of 16, which has 

always a positive value. 


Another form of Radicals: 
If Ya represents a’ “real number and ny is 


a positive rational number n 22 then 
a% = Ya" or (va) — (i) 
Where a is the exponential form of the 


expression and Ya" is the radical form. If 
m=n the equation (1) becomes 


=a 


}EXAMPLE (22) 
ves = Yay’ =4 


EXAMPLE 624 


Va = fay = - 


Simplify V6x J6y? 


Solution: 
= ¥en") = (G67 @) 
=V36 fy =v 6yvx 


: is aNG ex ~*~ =6xVx 
[EXAMPLE (B) 


Simplify a 15047 
3x 


Solution: 


2s 9 __ [iSO 
3x 


ae =2./25.2y 
=2.V25.2y =2.5/27 


EXERCISE 2.3 


Ql: Write down the index and radi- 
cand for each of the following expres- 
sions: 


11 
» | iy JB ity te 
¥ 3x 
Solution: 
é 1 i 
i —, Index = 2, Radicand = — 
Y y 
ii) 3 ae Index =3, Radicand= 13 
3x 3x 
iit) Yab" Index=5, Radicand = ab? 


Q2: Transform the following radical into 


exponential forms. Do not simplify. 
i) V36—it) J1000 ~— ttt) 8 


iv) dy v) (6-60?) vi) 3-64 


Solution: 
We convert radical form into exponential 
form as follow: 


i) 36 =(36)% 

ii) 1000 =(1000)/4 

iit) YB =@8y% 

iy Ya =@y* 

vw) GS-60") =(5-607y 

vi) ¥64 =(-04)4 

Q3: Transform the following exponen-_ 


tial form of an expression into radical 
form. 
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3 
2 


t 
iii) (-8)5 


! 
i -73 ii) x 

& ai it 
iv) yt vy) 6s vi) Gx)! 
Solution: 
We convert the exponential form into radi- 
cal form as: 


625x° y" 


i) 
iv) \Gy-5) iv) 6Vi8 vi) far? 


Solution: 

i) ¥125x 

Given Y15x = (125x)” 
© =Bx5x5x x) 


Ont 743 


=5¥x Ans. 


314 
iii) 625x y 
25x" 

as 

Given 625x y 
25xy" 


_| 5x5x5x5x'y" 
Sx5xxy? 


I 


pam Jeet ae 


Te 


Given J@Gy- 5) 


=6y-5)°? 
=> 3y-5 
vy) 6vI8 
Given “18 
=6x J2x3x3 
1 
= 6x2 x (37)% 
=6x V2 x3 = 6x32 
=18V2 Ans. 


= [saauarys} 


=[? 


= [Gy-5¥ 


vi) 


x oxy} 


U oh 1 
=F Baw FOr Fey 
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=3x2ixxxyxz : 
Ber 3) 3 
=3xy¥2z" Ans. (3) oF 
Laws of ices: (:J-£ 
Base, Exponent and value: 
In a", a is called the base and n is called | (vi) Zero and Negative Indices: 


the exponent. We read a” as the “nth power Any non-zero number raised to the power 
of a” or “a to the nth”. zero equal to one if a#0 then a° =I. 


Law: nfs: EXERCISE 2.4 


if asbeR and mneN the following 


laws hold: QL: Write the base, exponential and 
‘ ‘al f ing: 

(i) Multiplication Law of Indices: value of the followin, 

If the base is same then the powers are 


perma are ar 
added. a®.a" =a" D = Tea in (< | a 


(ii) Division Law of Indices: iii) C4Y =16 

To divide two expressions with the same | Solution: 

base and different exponents are subtract | - st. il 
D3 Toa 


m 


man 


a 
the exponents —=a"" where m>n. 
a 


Here base = 2, exponent= —9. value= zal. 


EXAMPLE (14) ; ites 1024 
oon =4 v (5) 7 

Tage -s Base=*, exponent = p, value=. 

: iii) (4) =16 


(iii) Power Law of Indices: 
Keep the base same and multiply the ex- 
ponents (a")" =a™ Q2: If a, b denote the real numbers 


then simplify: 
EXAMPLE (3) aif bya 
»(70) 


i 2 xa 
Do a’ xa 
3 


Base=—4 , exponent=2, value=16 


a} \a 
(ay =a =a! iii) ¢a)'x<Ga? iv) (20° Y 
; vy) a®(-2by¥ vi) (a? b\a"b) 
(iv) More Laws of Indices: ob 


To multiply different bases with the same | vii) viii) (-3076? 


exponents (ab)" =a°b" Z 3 
(v) To divide two expressions with the ix) (} 
a\" n r a 
a a 
same exponents (2) = where b#0. Solution: 


it) axa’ =a? =a® Ans. 
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3 

eh oF ef 
iii) (-a)'x(-ay 

=(-ay** =(-aY =a’ Ans. 
iv) (-2a°b 

=(-2)'(a° ¥(b'y) =-8a°b” Ans. 
vy a (-2by 

=a(-2)b’ = 4da‘b* Ans. 
vi) (barb) 
Given (u°F}{.e4) 

=a‘ bb =a “bl! sath? Ans. 
iy 2 
Given ee 

= 20 - 5 since a =1,b"=1 

=FAns. 


viii) (-3a°b? YP 
Given (-3a7#? Ny 
=a F CY 


=9a'b* Ans. 


Ans. 


S (FOR KHYBER PAKHTUNKHWA) 


(at py etay | 
(atb)(ctdy 


v) fF aft 


iii) { 


(va) 


Solution: 

) z ae 
=7x7=49 Ans 
aig gs 

iD 2.5 x5 

5'=4x5=20 Ans. 


x> 
4 33 

iti) wrtlier 
_ (a+by" x(c+d)? 

{a+by x(c+d)? 
_ (a+b) x(c+dy 

(a+b) x(c+d)® 
=(a+by* x(a+b) (c+d)’ x(c+d)° 
=(a+byr(c+ay* 
=(a+by(c+d¥ Ans. 


Be =(a4 yb 


Ans. 


iv) 


Ans. 
G4: olify the following mm such a 


way that no answers should contain 
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i) iI iy 


Solution: 


He 
i) civen { a 


ii) 


= (aby x(ab)" 

tL oh eh 
= =(ab)* “ =(ab) * 

hae cts 
=a" Jb Ans, 
a sted gpd ge 
Prieto 
L3Hs 58 (203) 

(2x3)! (2x 5)?.3x 5)" 
Qe gee gia gy 3H 
ae ae 


iad rT 
raegerge Llaiy = aio] 
ee a [peat =a] 


Tr getter 


iii) 


gael gin see 


Pc dei ei a et 
Dee? gir gree “a 
= Deerae (peg e2) geen 5° grt pege2d 


aM A LHW gf lbh 


= 2173.5? As 


= al Ans. 


Ye Fase 
() {5 x” 


(x! EY (ec 


rep 


xx ?y 


B(x (xy vue 
x (ery ~w(a—bXa+h) 
seh 


POEM POTD laceitnsed le pace) 


7 
4.64.2 


5: Prove that | ———_ 
Q (3 J 


Solution: 
\ 


Taking LHS 4’ 64'2" |? 
ls 28y 


1 
_| 4x 64x64x64x2* 
L (2x 4)° x 128x128 


[ 45 x64x 64x 64x 2x 2x2 
| 2° x4'x2x64x2«64 


(Ah x 6h x fd x64 4 x2? 
Dx Ai xd x 64x Zz x 6h 


1 1 tay 
= (27 x2*)? (24)? =<@ PF =Q) 
=2=R.HS 

Hence L.H.S = R,H.S 
which is proved. 
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Definition of Complex Number: 
The sum of real and imaginary numbers is 
called complex number. It is denoted by 
Z=a+ib where “a” is called the real part 
and “5” is called the imaginary part of 
complex number. 
Conjugate of Complex Number: 
If Z=a+ib then Z=a+ib=u-ib 
called the conjugate of complex number. 
Equality of two Complex Numbers: 
Let Z,=a+ib and Z,=c+id be the tw 
complex numbers then Z, = Z, if and only 
if a=e and @=d. 
erations on Complex Numbers: 
1. Addition of Complex Numbers: 
If Z,=a+ib and Z,=e+id then their 
addition is: 
Z,+Z,=atibt+tctid 
=(at+c)+i(b+d) 

2. Subtraction of Complex Numbers: 
Let Z,=a+ib and 2,=c+id then their 
subtraction is: 
Z, — Z, =(a+ib) -(c + id) 

satib-c-id 

=(a-—c)+i(b-a) 
3. Multiplication of Complex Numbers: 
Let Z, =a+ib and Z,=c+id then 
ZZ, =(a+ib)(c+id) 

sact+iad+ibe+iPbd Asi =-1 

=ac+iad +ibc—bd 

= (ac — bd)+ i(ad+ be) 
4. Division of Complex Numbers: 
Let Z,=a+ib and Z,=c+id then the 


is 


quotient 

Z, et+id ctid c-id 

(By rationalization) 
_ac—iad + ibe — ibd 
— -Gay 
_ac+ibe—iad+bd 
7 c-Pd 


_ac+bd +ibe-iad 

2 +d? 

_acthd Hee nad) 
e+d c+d 


JEXAMPLE (22) 

Let Z, =2-i & Z,=3+i, then find Z,Z,. 

Solution: 

Z,Z,=2-)G+i) 
=6+2/-3i-7? 
=6+(2-3)i-(-1) 
=6-i+1=7-i 


[EXAMPLE 23) 


Let Z7,=3+4i and Z,=3-2i find the 


as P =-4 


Zz, 
juotient —. 
q' Zz, 


Solution: 


-2i 
_ G+4iG+2) 
~ 3-21) +28) 
Multiplying and dividing by 3+ 27 
_946i+ 12/4 87 
GF -Qi? 
_9+18/-8 
"944 
_ 1418 
nr) 
118 


=—+—i 
13 13 


EXERCISE 2.5 


Ql: Add the following complex num- 
bers: 


i) 879i, 5+2i 
iii) 224+3,8-5V-1 
iv) J3+J/2i, 3V3-2V2i 


Solution: 


ii) 6+ 31, 3-5! 


i) 84+9i,5427 
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Add these two complex numbers 
=(8+9/)+ (5425 
=(8+5)+ (9i+ 2i) 

=[Sa1t] Ans. 

ii) 643i,3-Si 

Add these two complex numbers 
= (643i) +(3-5i) 
=(6+3)+Gi-5i) 
= 7 Ans. 

ii) 27+3,8~SV-1 

Given 34 27,8-5i 

Add these two complex numbers 
=(3+2i) +(8—5i) 
=(3+8) + (2/-5i) 

=[1-3) Ans. 

iv) V3 +2, 3v3-2V2i 

_ Add these two complex numbers 

= (v3+v2i)+ (3V3 -2v2/) 


= V3 +3N3 + V2i -2V2i 
=4/3~- 27 Ans. 

Qz2: Subtract: 

i) -24+3i from 6-3 

ii) 9+47 from 9— 8 

iil) 4£-3i from 8-7 

iv) 6-7ifrom 6+77 

Solution: 

i) --243 from 6-33 
=(6—3i)-(-2+3)) 
=6-2+2-35 
=(6+2)4(-3i-3i) = 

ii) 9447 from 9-87 


visv-1 


(9-81)-@ +4i) 

= -8i1- $f -4i = Ans. 
iii) 1-32 from 8-i 

(8-i)--34) 


=8-i-1+3i =(8-1) +43) 


iv) 6-7: from 6+7i 
(6 + 7%) —(6—7i) 


=6+7i- 
=6-647147i =0+14F 


Ans. 

Q3: Multiply the foltowing complex 

numbers: 

i) 14+21,3-8i ii) 2i,4-77 

iii) 5-3/,2-47 iv) J2 +i, 1-V2i 

Solution: 

i) 1+2i,3~8i 

Multiply these two complex numbers 
= (1+ 2i)(3 87) 
= 3-8/4 61-167 
=3-2i-16(-1) oP =H} 
=3-274+16 =3 416-23 
=|19—2F Ans. 

ii) 24,4-77 

Multiply these two complex numbers 
=2ix (4-7i) 
=8i-14? 
=8i-14(-1) =8/+14 
=[14+ 8 Ans. 

iii) 5-3i,2-47 

Multiply these two complex numbers 
=(5-3i)(2- 414) 
=10—20i-6i +127? 
=10-267+12(-1) wP=-t 
=10-—26i-12 =10-12- 267 
=[-+-2-26i] Ans. 

iv) V2 4i,1-V2i 

Multiply these two complex numbers 


= V2+8)(1-v2i) 


=V2 ~ J4i+i- V2? 

=V2 -21+i1-V2(-D 
=V2+i4+V2 = J24+V24i 
w2+i Ans. 


Q4: Divide the first complex number 
by the second. 
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i) Z,=3i+4, Z,=1-i 


Solution: 

i) Given Z,=2+/, Z,=S-i 
Z, 243 ; S+i 
seo Multiply by —— 
2, 5-i ee 
247 3547 
=x 
S-i S+i 
_ (245+) _ 1042 +5i4+7 
G-AG+/ 6y -GF 
104+ 71-1 tO-1+7i | 
~3-Ch. 2541 
ott of Ans. 
26 «626-26 

ii) 2, =443i,Z,=1-i 
Z, 443i : I+i 
—=——— (Multiply by — 
Z, 1-i ( eee YT 


ASB Iti _ (443) 1 +i) 
1-i 14h) 0-9 0+) 
_ 444i4+3i43F 


ay -@ 
Att 4471-3 
rr re) en Ee 


_h 


ded M ue Ans. 
2 22 


Q5: Perform the indicated operations 


and reduce to the form a+ bi, 
i) (4-31)+(@-3i)__ ii) 
(S-2i)-(4-74) 


iii) 284-52) iv) (2-3/)+(4-5i) 


Solution: 
i) (4-3)+(2-3) 
=4-314+2-31 


=> 4+2-3i-3i =[6—6i] Ans. 
ii) (5-2i)-(4-7) 
=> 5-2i-4+7i 

=5§-4-2i+Ti 
iii) 245i) 


Ans. 


=> 2x4i-2ix5Si 
=8/-107 =8/-10(-1 
=8/+t0 =[10+8} Ans. 

iv) (2-3/)+ (4-5) 
2-3i 
4—5i 

{Divide and multiply by 4+ 57) 
~2a3H a5i C314 +51) 
4-5) 44+57 (4-5/)(44+5) 
_ 8+107-12/-157 
4-6 
_8-2i415 _ 23-2i 
16-257 = 16+25 
2354 $20 Ans. 

4l 41 41 


As? =-i 


Q6: Find the complex conjugate of the 


following complex numbers. 
-8-31,-449i, 746i, V5-i 

Solution: 

Let Z =8-3i then Z =—8+3i is the con- 

jugate of Z=-8-3/. 

Let Z,=-4+9ithen Z=-4-—9/ 
conjugate of Z=~4+9i. 

Let Z=7+6i then 7 =7-6i is the con- 

jugate of Z =7+6i. 

Let Z=VJ5~-i thenZ=¥5+i is the con- 

jugate of 2 =VS-i 


is the 
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QI: Tell whether the following are true 
or False? 


, z 
i) 3 =V3 ii) 2 = Y 
iii) 49-7 iv) {27 =x° 
i) (This is false) 
ii) 
e 

=(4) = Ya (This is true) 
iii) Va9 =7 (This is true) 
iv) YI ey {This is false) 


Q2: Select the correct answer. 
i) The additive inverse of V5 is: 


i} 

v¥ (a) -v5 b) 
(a)-V5_—(b) 5 
(c) V3 (d) -5 


li) 2(3+4)=2x3+2x4, here the prop- 
erty used is: 
{a) Commutative 
{b)} Associative 
¥ (c) Distributive 
(d) Closure 
iti) Vx Ja= 
(a) 1 (b) F ¥(e}-1 (d)0 
iv) Which of the following represents 
numbers greater than -3 but less than 6? 
{a) {x:-3>x>6} 
{b) {x:-3s x56} 
¥ (© {xi-3<x<6} 


(d) {x:-32x26} 


v) If m=8 and 16x2"=4"*, then 
m=? 
/fa)-4 (b)-2 0 
vi) @)-CD= 


S{ayl (br-2 0 (ey-f td 
vii} The multiplicative identity of reral 

numbers is: 

(ay 0 ¥ (bp 1 
viii) 0 is: 

(a) a positive integer 

({b) a negative integer 

¥ (c) neither positive nor negative 

(d) not an integer 


(ere! id R 


ix) For f=V-1, if 3424+5/) =x 00. 
then x=? 
(a5 A (b)-15(c) 5% (d) 158 
x) v0= 
Vayu (b) 1 
(c)-1 (d) not defined 
xi) y-(-9) =? (Note: f= eI 
(a)9 (b) 043 
(c) 9-7 ¥ (d) 97 


Q3: Simplify each of the following: 


ii) 2°.) 


feud 5. 
iii) -3V48 iv) Ws 
Solution: 
i) Given (-2) 22h 
3} Gy 
-2x-2x-2 _-8 
“303 27 
i) (@2Y.6F 
=> (27 xGy 
=-2x-2x-2x3x3 
=-8x9 =—-72 Ans. 
ii) -3V48 
= —WI6x3 
=-3xV16 xV3 =-3x4V3 
=-12¥3 Ans. 
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ey GF 
Multiply and divide by ¥3 

_ 533 __ 583 
- 5 34 x34 


Q4: Multiply 8i, -8é 

Solution: 

Given 8i, — 

Multiply both imaginary numbers 
= 8x (-8i) 
= (8i)x(-8i) = 647 
=-64(-1) =64 Ans. 


Q5: Divide 2-5i by 1-6i. 
Solution: 
ces sie divide 2—Si by 1-67 


| (Malt ply by a) 


; - it Si 
1-6) 1+6i 
_ 2-5i)0+6i) 
~ (1-6i)(1+69) 


_ 2412) -5i-307 
1’ - (67 

_247i-30(-1) _ 2+ 7/430 
1-363? 1+36 


Q6: Name the property used 


qxie Lge, 
7 7 
Solution: 
Given 7x4 =147-1 
{a A 


The property used in this equation is the 
multiplicative inverse property of real 
numbers. 
THINK: 
Q7: Use laws of exponents to simplify: 
(81)’.3° + 3)" .243) 
0")G") 
Solution: 
(81)".3° + (3)""".(243) 
oy" xy 

_ ty x3° +)" x3? 
~  GYxG) 

3 x3? 4387 x3? 
CPS 


43s 


Given 


(a"Y' =a" 


zines Bees 4g gta 


Zand 
33 43. 


E ta 
hdd 3! 
ne 
_ Be +3) 
oe 


=9+3 


ee* 
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Additional MCQs of Unit 2: 
Real and Complex Numbers 


le getisinzsiny number. 
(a) Rational (b) Irrational (c) Natural (d) Real number 
v Ans. (b) Irrational 
2. V9 SS sevecadvets 
(a) 33 (b) -3 {c)3 (dj4 
#¥ Ans. (c}3 


3. 1xa=ax1=a then the property used is. 
(a) Inverse (b) Multiplicative identity 
# Ans. (c) Multiplicative identity 


4. For a>b ifc<O then.......... 


(c) Additive identity 


(a) ac >be (b) ac < he (c) ac=bhe (d) none 
Jf Ans. (a) ac <be 
5, If e>d then which is true........... ? 
(a)e<d (wy t>5 (c <i (d} none 
1 1 
J Ans. -<-a 
ns. (c) od 
6 V4. 
{a)4 {b) -4 {c) -64 (d) none 
v Ans, (b)-4 
7. If Z=-2-3i then Z= is 
(a) 2-37 (b) 2-33 (ec) -2+3 (d) none 
wv Ans. (c) -2+3% 
8. The value of 7 =.........6 
@i by ~F ()-1 @)1 
v Ans. (b) -i 
92. ies. 
fa) i (b) 1 (c)-1 (d) -i 
¥ Ans. (d) -7 
10. The quotient of two complex numbers is........... 
{a) Complex number (b) Real number 
{c) Imaginary number (d) none 


~ Ans. (a) Complex number 
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UNIT 3: 
LOGARITHM 


Definition: The inverse of exponential 
function is called fogarithmic finiction. 
ic Notation: 


mber x is written in scientific 
notation if it is written as the product of a 
number “a” where a is real number greater 
than or equal to 1 but less than 10 and 
power of 10 is integer 7 Le. x=ax10" is 
called scientific notation. 


Write 7800 in scientific notation. 
Solution: 


7800 ~ 7.8x10° 


}EXAMPLE @ 
Write 0.00729 in scientific notation. 
Solution: 
In scientific notation 0.00729 is written as, 
0.00729 = 7.2910 * 
We follow the following three steps to 
write a number in scientific notation. 
STEP-1: We move the decimal point to 
the left so only one non-zero digit remains 
to the left. This number is less than 10. 
STEP-2: We count the number of places 
from which the decimal point is moved. 
This number gives 7 in the definition 
STEP-3: If decimal point is moved to the 
left then (77) will be positive and if it is 
moved to the right then (7) will be negative. 
How to write a number x from its scien- 
tific notation to the standard for 
i} If the exponent of 10 is positive, we 
move the decimal to the right. 
ii) If the exponent of 10 is negative, we 
move the decimal point to the left. 


EO 


Write the following in standard notation: 
i) 4.56x10" ii) 8.92x10° 


Ans. 


Solution: 

i) 4.56* 10" = 45600000 

The decimal is moved seven places to the 
right. 

ii) 8.92 «10% = 0.0000892 

The decimal is moved five places to the 
left. 


Q1: Write each number in scientific 


notation: 

i) 405,000 ii) 1,670,000 
iii) 0.00000039 iv) 0.00092 
v) 234,600,000,000 

vi) 8,904,090,000 


vii) 0.00104 viii) 0.00000000514 
ix) 0.05x 10° 

Solution: 

i} 405.000 => = 4.05x10* 


Which is in scientific notation 
it) 1,670,000 1.67x10° 
Which is in scientific notation 
iit} 0.00000039=> 3.9x107 
Which is in scientific notation 
iv) 0.00092 = 9,2x10~ 
Which is in scientific notation 
v) 234,600,000,000=> 2.34x10" 
Which is in scientific notation 
vi) 8,904,000,000—> 8.9x 10° 
Which is in scientific notation 
vii) 0.00104 => 1.04x107 
Which is in scientific notation 
viii) 0.00000000514=> 5.14x10° 
Which is in scientific notation 
ix) 0.05x107 = 5x10? x107 
=> 5x10% 
Which is in scientific notation 


Q2: Write each number in standard 


notation: 
i) 8.3x10° ii) 4.1% 10° 
iii) 2.07~10" iv) 3.15*10* 


vy) 6.27x10" vi) 5.41x10° 
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vii) 7.632«107 


ix) -2.6x10" 

Solution: 

i) Given 83x10 ° 
8, 1 83 I 


ple BALE al 
“To ie 10 = 100000 


83 _ _[9,000083] Ans. 


~ To00000 
ii) Given 4.1x10° 
al 
=—+x100000, 
Ta f 
41000000) Ans. 
iii) Given 2.07x10" 
= 207 , soo00096 


“Too” 
= {20700000) Ans. 


iv) Given 3.15xt0~ 
a3I8, 1 35h 
100 10° 100 1000000 
___o3s 
~ 100000000 
=|0.00000315] Ans. 
vy) Given 627x107" 
_ 627 1 
“Foo “To" 
5 Eee 
100 10000800000 
_ 627 
~ 1900000000000 
= {0,000000000627] Ans. 
vi} Given 5.41x10* 
aati 
100 10" 
E 541 
~ 100100008000 
___S4l 
~ Tog0e0s0000 


={0.0000000541} Ans. 
vii) Given 7.632x107 
L703 
1900 10* 


7632! 
1000 * 10000 
1632 
=———- = [0,0007632| Ans. 
To000000 - 
viii) Given 9.4x 10° 
= 24 xr0000g 


uw 
=(940000] Ans. 


ix) Given-2.6x 10° 


% 
=~ 76, eooo0v00g' 
Ww 


"i 


~2600000000) Ans. 


Q3: How long does it take to travel to 


earth from the sun? The sun is 9.3x 10" 
mi from earth and light travel 1.8 10° 
mils. 


S=9.3x10 mi 


Speed of light is 

v=1.86x!0 mi/s 

Time required=1 =? 

We know from speed formula 


S="V> 1-5 —) 


_ 93x10? 

~ 1,86x 10° 

=5x10> =5x107 
t=5x100 = 500 second 
500 50 


Now — =— =8.30 =8 8 min and 30sec 
5 6 


.. Required time is 
Definition: 

If for a positive real number a (but a#1) 
a* =ythen the index x is called the loga- 
rithm of y to the base “a”. It is written as 
log, p=x 

We can write, 

log, y =x if any only if a’ = y 

Here a” = y is called the exponential form 
and log, yis the logarithmic form. 


> 
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EXAMPLE (8] 

Write the following in logarithmic form: 
- ae = st 

i) 2°=16 ii) 4 PT) 

Solution: 

We know that a* = py => log, y=x....(*) 
i) 2t=16 


ra=2,x=4,,yH16 
So using the above result (*) 
2* =16 is€quivalent to log, 16=4 

a 1 
ii) 4%=— 

} 64 

1 
here a@=4,x=-3, y=—,s0 using the 
Jy 64 iB 

result (*) 


ae Oe 2 i 
4° =— is equivalent to log,| — |=-3 
Arcane (a) 


EXAMPLE (9} 

Write the following in exponential form 
i) log,(64)=2 ii) Jog, (3) =-2 
Solution: 

We know that a’ = y => log, y=x....(*} 
i) log, (64) =2 

Here a =8, y=64 and x =2, so using the 
result (*) 


<. log, (64) =2 is equal to 8° =64. 
ii) log, (5) 25 


Here a=3,y=5 and x=~2, so using the 


result (*) 


1 i sail 
~log, (3) = -2 is equal to 37 =9: 


EXERCISE 3.2 


Ql: Write the following in logarithmic 


form: 
oa 1 

4° = 256 a 
Dd ii) a 
iii) 10°=5 iv) xh =y 
vy) 644=16 vi) 64% =16 
Solution: 
) 4 =256 
Formula is, a* = y => log, y=x 
=> log, 256=4 Ans. 
i) gest 


64 
Formula is, a* = y= log, y=x 
1 
=> log, —-=-6 Ans. 
8 Ga 
iii) 10° =1 
Formula is, a’ = y=> log, y=x 
=> log, 1=0 Ans. 
iv) x4 = ¥ 
Formuia is, a” = y=> log, y=x 
3 
=> | == Ans. 
og. ¥ 4 


ot 
81 
Formula is, a° = y > log, y=x 


vy 3 


1 
=> log, er =-4 Ans. 
vi) 64% =16 
Formula is, a* = y > log, y=x 


=> logy, 16 == Ans. 


Q2: Write the following in exponential 


form: 


i) tog, (3) =2 
a 
iti) log,3=64 


rr 1 

ii) log, — =-7 
) tog, Ls 

iv) log,a =1 


S 1.3 
vi) log, -=— 
) log. 
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Solution: 


i) log, (3) =2 


Formula is, log, y=x=> a =y 


a 
ii) tog, -=-7 
©: 58 
=> 27=l Ans 
128 
iii) log,3 =64 
=> b¢=3 Ans. 
iv) loga=1 
=> a=a Ans 
vy) log,1=0 
> as Ans. 
-3 
vi) log,o=— 
i) Woes 
201 
=> 4%=- Ans. 
8 


i) log 125=x ii) log,x=-3 
iv) log,($x+1)=2 
vi) log, 0.25=2 


iii) iog,,9=x 
vy) log,x=7 
vii) log, (0.001) =-3 viii) log, 7 =2 
ix) log ,x=16 


Solution: 
i) log ,t25= x 


As log, y=x>a‘=y 
=> (V5)x =125 
i) 
> S)x=F 


z 

>S=5 
Since the bases are same so the powers 
must be equal. 


vlog, y=x>a=y 
=> (4 =x 


iii) log,,9=x 
vlog, yax=> a" =y 
=> BI =9 > BY =3 


iv) log,($x+!)=2 
vlog, y=x=a’=y 
=> P =Sx+1 > 9=5xt] 
Sxtl=9 > 5x=9-1=8 


=> = 8% Ans. 


vv) log, x=7 


vlog, y=xaoat=y 


vi) 


sy 
(i) 
F=f 5) 
2 = 
avF= 3) 
Taking square root 


>xK= Ans. 


& 
MW, 
vii) log,(0.001)=-3 . 

log, y=x=>a=y 


> 
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viii) log, = 3 


Ans. 


: 
=G4)* = x=3" = 6560 


=> |x=6560] Ans. 


a) Common Logarithm: 

That togarithm which has base 10 is 
known as common or Briggs logarithm. 
This was introduced by a British mathema- 
tician Professor Henry Briggs. 

Note that; 

log,, x = log x like log, 100 = log ioo 

b) Characteristic and Mantissa: 
Logarithm of a number consists of two 
parts. The digit before the decimal point is 
called the characteristic 3? log :.:. the de- 
cimal fraction part is called the iantissa of 
the log. Mantissa is always posilive. 

For example, 

108” = 34.49 


Hence log 34.49 = 1.5377 


Here characteristic is 1 and mantissa is 
0.5377. 


Rules to find Characteristic of logy: 
Hf x>l.characteristic=(No of di 
on left side of decimal point in x) - | 
2. If x<i, characteristic =—(No of zeres 
immediately following the decimal 


point}+]. 
ari ic_te to_find 
the Jog of a number: 


To find the logarithm of a number we have 
to find the characteristic and the mantissa. 
The characteristic is found by the above 
two rules. The mantissa is found from the 
logarithmic table. 


JEXAMPLE Gi] 
Write the characteristics of the following 
fogarithms: 

i) log 4350 
iii) log 43.5 


ii) log 435 
iv) log 4.35 


v) log 0.435 vi) log 0.0435 
vii) log 0.00435 viii) log 0.000435 
Solution: 
i) Characteristic of log 4350 =3 
(2 4-1=3) 
ii} Characteristic of log 435 =2 
-3-1=2) 
iii) Characteristic of log 43.5 =1 
(22-1=) 
iv) Characteristic of log 4.35 =0 
(-t-1=0) 
v) Characteristic of log 0.435 =-1 
(-@#N=-h 
vi) Characteristic of Jog 0.0435 = -2 
(2-041) =-2) 
vii) Characteristic of log 0.00435 = -3 
(:-(241)=-3) 
viit) Characteristic of tog 0.000435 = —4 
(--G4+)=-4) 
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[ EXERCISE 3.3 


Qi: Find the characteristic of the 
common logarithm of each of the fol- 


lowing numbers: 


i) 57 ii) 7.4 iii) 5.63 
iv) 982.5 vy) 7824 vi) 186000 
vii) 0.71 : 
Solution: 
i) 57 
Given 57 =5.7x10' 
Characteristic =1 
ii) 7.4 
Given 7.4=74x10° 
Characteristic =0 
iii) 5.63 
Given 5.63 = 5.6310" 
Characteristic=0 _ 
iv) 982.5 
Given 982.5 = 9.825x 107 
Characteristic = 2- 
v) 7824 
Given 7824 = 7.824x10° 
Characteristic = 3 
vi) 186000 
Given 186000 =1.86x10° 
Characteristic =5 
vii) 0.71 
Given 0.71 =7.1x107 
Characteristic=—1 

2: Find the following: 
i) log87.2 ii) 1og37300 
iii) log753 iv) log9.21 
v) log0.00159 vi) 1og0.0256 


vii) log6.753 

Solution: 

i) log87.2 

As log87.2 = 8.7210! 

The characteristic is=1 

For mantissa see row 87 and column 2 of 
the log table. 

The mantissa of fog87.2 = 0.9405 

Add characteristic 1 with 0.9405 


Hence log87.2 = 1.9405 or Ans. 
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ii) 10g37300 

As log 37300=> 3.73x10* 

The characteristic is = 4 

For mantissa see row 37 and column 3 of 
log table. 

The mantissa of log37300 = 0.5717 

Add 4 with mantissa, we get 

Hence 10g37300 = 4.5717 or |4.572| Ans. 
iii) log753 : 

As log 753 => 7.5310? 

The characteristic is = 2 

For mantissa see row 75 and column 3 of 
log table. 

The mantissa of t0g753 = 0.8768 

Hence tog753 = [2.8768] or Ans. 

iv) log9.21 

As 9.21=9.21 x 10° 

The characteristic is = 0 

For mantissa see row 92 in column I in log 
table. 5 

The maritissa of log9.2! = 0.9642 

Hence log9.21 = |0.9642) Ans. 

v) log0.00159 

As 0.00159 =1,59x107 

The characteristic is=—3or 3 

For mantissa see row 15 in column 9 in log 
table. 

The mantissa of log0.00159 = 0.2014 
Hence log0.00159 =[3 
vi) log0.0256 

As 0.0256 = 2.56107 

The characteristic is =-2or 2 

For mantissa see row 25 and column 6 and 
the mantissa= 0.4082 


Hence log0.0256 
vii} log6.753 
As 6.753 >6.75310° 

The characteristic is = 0 

For mantissa see row 67 and column 5 
which is 0.8293 and then difference col- 
umn 3 which is 2. 

Add 2 with 0.8293 
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Oe a aes ame ee tae ne 
Q3: Find logarithins of the following 


numbers: 
2) 2476 iy 24 92.5 
iv) 482.7 -v) 0.783 yi) 0.09566 


vii) 0. ia 700 


As 2476 = 2.476x10° 

The characteristic = 3 

We search 24 in 7 column of the log table 
which is 3927. Now search in difference 
column 7 which is 11. Add 11 to 3927 

=> 3927+11=3938 
Thus mantissa = 0.3938 
Hence log 2476 = [3.3938 
it) 24 

A 24x10" 

The characteristic = 0 

We find mantissa 

See 24 in 0 column of log table, so 
Mantissa= 0.3802 

‘The mantissa = 0.3802 


Ans. 


s 


Ans. 


Hence tog?.4 = |0.3802) 
iii} 92.5 

As 92.5=9.25x10! 
Characteristic = 1 

We lind mantissa: 

Sev 92 in colunm 5 of log tuble, the value 
is 9661 

So mantissa = 0.9661 


Hence log92.5 = Ans. 

iv) 482.7 

As 482.7= 4.827 x10" 

Characteristic = 2 

We find mantissa: 

See 48 in column 2 of log table, the value 
is 6830 and see the difference column 7 
whick: is 6 

Now add 6 with 6830 

So 6830+ 6 = 6836 is 

Thus mantissa = 0.6836 


Hence log482 
v} 0.783 
As 0.783 =7.83x10 ' 
Characteristic =-1 or 1 

We firs meaatissn: 

We ce 78 i column 3 in log table which 
is 8934 

..Mantissa = 0.8938 


Hence loz0.783 = (1.8938) Ans. 
vi) 0.09566 
As 0.09566 = 9.566 x10 


Characteristic = 2 

We search 95 in column 6 of log table 
which is 9805. Now search in difference 
column 6 which is 3. Add 3 with 9805 
which is 9805 +3 = 9808 

~. Mantissa= 0.9808 

Hence log0.09566 = [2.9808 
vii) 0.006735 

As 0.006735 =6.735x 10" 
Characteristie =~3 or 3 
Sce 67 in column 3 of Jog table, the value 
is 8280. Now see in difference column 5 
the value is 3. Add 3 to 8280 which is 
8280 +3 = 8283 

. Mantissa = 0.8283 
Hence log0.8283 = [3.8283 
viii) 700 

As 700 = 7.00x10° 
Characteristic = 2 

We see 70 in column 0 of log table which 
is 8451. 

~. Mantissa = 0.8451 
Hence lop 700 ={2.8451 
Definition: If y= 
the anti-logarithm of y to the base 10 and it 
is written as x = antilogy. To find the value 
of y we use the table of anti-logarithm. Le. 
y =antilogy 


Ans. 


Ans. 


Ans. 


log, x,then x is called 
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EXAMPLE G3] 

Find the numbers whose logarithms are 
{i} 2.3456 (ii) 2.1576 

Solution: 

i) 2.3456 

To find the sequence of digits in the re- 
quired number, we look up the table of 
antilogarithms given at the end of the 
book. 


Since the mantissa is .3456, we look out 
for the row in the first column containing 
the first two digits of the mantissa .34. and 
in this row we select the number 2213 in 
the column headed by the third digit 5 of 
the mantissa. Then, add to this the figure 3 
which is the fourth digit value from 6" 
column of mean differences in the same 
row. 


The required sequence of digits in the 
number is (2213+3= 2216). As the cha- 
racteristic of the given logarithm is 2, there 
must be 2+1 fe. 3 digits in the integral 
part of the number. 


Hence the number whose logerithm is 
2.3456 must be 221.6. 


ii) 2.1576 


As in above, from the table of anti- 
logarithms, the sequence of digits in the 
number, corresponding to the mantissa 
.1576, is found to be 1437. Now the cha- 
racteristic is -2. Therefore, there must be 
one zero between the decimal point and 
the first significant digit in the number. 


Hence the number whose logarithm is 
2.1576 must be .01437. 


EXERCISE 3.4 


QI: Find anti-logarithm of the follow- 


ing numbers: 


i) = 1.2508 if) 0.8401 
fii) 2.546 iv) 2.2508 
v) 1.5463 vi) 3.5526 
Solution: 

i) 1.2508 


Here characteristic =1 

And mantissa = 0.2508 

To find anti-logarithm we use anti- 
logarithm table. We see 0,25 in column 0 
in anti-logarithm table which is 1778. 

And now see in difference column 8 which 
is 3. Now add 3 to 1778 which is 1781. 
Since characteristic is 1 then place decimal 
after two digits. 


Hence anti-log (1.2508) =|1 7.81] Ans. 

ii) 0.8401 

Here characteristic = 0 

And mantissa = 0.8401 

To find anti-logarithm we use anti- 


‘logarithm table, We see 0.84 in column 0 


in anti-logarithm table which is 6918. And 
now see in difference column | which is 2. 
Now add 2 to 6918 which is 6920. 

Since characteristic is 0 then place decimal 
afier one digits. 

Hence anti-log (0.8401) = 
iii) 2.540 

Here. characteristic = 2 
And mantissa = 0.540 

To find anti-logarithm we use anti- 
logarithm table. We sce 0.54 in column 0 
in anti-logarithm table which is 3467. 
Since characteristic is 2 then place decimal 
after three digits. : 
Hence anti-log (2.540) = 346.7] Ans. 

iv) 2.2508 

Here characteristic = 2 

And mantissa = 0.2508 

To find anti-logarithm we use anti- 
logarithm table. We see 0.25 in column 0 
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in anti-logarithm table which is 1778. And 
now see in difference column 8 which is 3. 
Now add 3 to 1778 which is 1781. 

Since characteristic is 2then place decimal 
point before one zero. 

Hence anti-log (2.2508) =(0.0178i| Ans. 
v) | 1.5463 

Here characteristic = 1 

And mantissa = 0.5463 

To find anti-logarithm we use anti- 
logarithm table. We see 0.54 in column 6 
in anti-logarithm table which is 3516. And 
now see in difference column 3 which is 2. 
Now add 2 to 3516 which is 3518. 

Since characteristic is T then place decimal 
before digits. 

Hence anti-log (7.5463) =[0.3518] Ans. 
vi) 3.5526 

Here characteristic = 3 

And mantissa = 0.5526 

To find anti-logarithm we use anti- 
logarithm table. We see 0.55 in column 2 
in anti-logarithm table which is 3565. And 
now see in difference column 6 which is 5. 
Now add 5 to 3565 which is 3570. 

Since characteristic is 3 then place decimal 
after four digits. 

Hence anti-log (3.5526) = 


Q2: Find the values of x from the fol- 
lowing equatio: 

i) loge = 1.8401 ii) togy = 2.1931 

iii) togx = 4.5911 iv) logy = 3.0253 

¥) logy = 1.8716 vi) logy = 2.8370 
Solution: 

i) logx = 1.8401 

Here characteristic= 1 

And mantissa = 0.8401 

To find anti-logarithm we use anti- 
logarithm table. We see 0.84 in column 0 
in anti-logarithm table which is 6918. And 
now see in difference column | which is 2. 
Now add 2 to 6918 which is 6920. 

Since characteristic is T then place decimal 
before digits. 


S (FOR KHYBER PAKHTUNKHWA) 


Hence antilog (log x) = anti-log (1.8401) 


=> Ans. 

ii) logy = 2.1931 

Here characteristic = 2 

And mantissa= 0.1931 

To find anti-logarithm we use anti- 
logarithm table. We see 0.19 in column 3 
in anti-logarithm table which is 1560. And 
now see in difference column 1 which is 0. 
Now add 0 to 1560 which is 1560. 

Since characteristic is 2 then place decimal 
after three digits. 

Hence anti-log(logx) = anti-log(2.193 1) 

> Ans. 

ii) loge = 4.5911 

Here characteristic = 4 

And mantissa= 0,591} 

To find anti-logarithm we use anti- - 
logarithm table. We see 0.59 in column tf 
in anti-logarithm table which is 3899. And 
now see in difference column 1 which is 1. 
Now add 1 to 3899 which is 3900. 

Since characteristic is 4 then place decimal 
after four digits. 

Hence anti-log(logx) = anti-log(4.5911) 

sy Ans. 

iv) log x = 3.0253 

Here characteristic = 3 

And mantissa = 0.0253 

To find anti-logarithm we use anti- 
logarithm table. We see 0.02 in column 5 
in anti-logarithm table which is 1059. And 
now see in difference column 3 which is 1. 
Now add I to 1059 which is 1060. 

Since characteristic is 3 then place decimal 
point before two zeros. 

Hence anti-log(logx) = anti-log (3.0253) 


> fz = 0.001060) Ans. 

vy) log x = 1.8716 

Here characteristic =1 

And mantissa = 0.8716 

To find anti-fogarithm we use anti- 
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logarithm table. We see 0.87 in column 1 
in anti-logarithm table which is 7430. And 
now. see in difference column 6 which is 
10. Now add 10 to 7430 which is 7440. 
Since characteristic is 1 then place decimal 
after two digits. 

Hence anti-log(logx) =anti-log( 1.8716) 

=> [x= 74.40] Ans. 

vi) logx= 2.8370 

Here characteristic=2 

And mantissa = 0.8370 

To find anti-logarithm we use anti- 
logarithm table. We see 0.83 in column 7 
in anti-logarithm table which is 6871. 
Since characteristic is 2 then place decimal 
point before one zero. 

Thus anti-log(logx) =anti-log (2.8370) 


=> [x= 0.6871] Ans. 


There are two system of logarithms used in 
mathematics. 

i) System of Common Logarithm: 

When the base of logarithm a=10then 
such system is called system of common 
logarithm. It was invented by Henry 
Briggs. When thefe is no base of the loga- 
rithm then it must be understood that it has 
base 10. Thus common fog can also be 
written as, 

log,,x=logx for example log(204) means 
that log,,(204) 

ii) System of Natural Logarithm: 

When the base of the logarithm a@=“e” 
then such a system is called system of nat- 
ural log. This log is written as log, x = fx 
Here constant “e” is called Euler constant 


and its value is |e = 2.71828 


There are four laws of logarithms. We 
shall prove them one by one. 

1. log, mz =log, m+log, n 

Proof: Let log, m=x > a’ =m— (1) 

(By definition) 


Let log, m= y > a” =n (2) 

Multiply (1) and (2) 

mn = a".a’? =a" 
za’ =mnaxty 

From (1) and (2) 

log, min = log, m+log, n 


2. log, Ze log, m-log, n 
mW 


m_ a a 
Proof: As — =— =a"” 
7 n @ 


rym 
— i 
na 


From (1) and (2) 


m 
=> log, —=x-y 
n 


m 
= log, —=log, m—log,n 
n 


3. log, m” =nlog, m 
Proof: From equation (1) a” =m, 
Taking power 7 on both sides 
(ay =(nY => a™ =m" 
=> log, m” =nx 
Use equation (1) we get 
log, m” = nlog, m 
4, log, mlog, n= log, 2 


EXAMPLE (14] 
Express each of the following as a single 
logarithm. 
i) log2+log3 ii) log6—log2 
iii) -1+logy iv) log, 3.log,5 
vy} log, 8+ log, 32 
vi) log3+ logS+ log6- log25 
Solution: 
1} log2+log3 =log(2 x3) = logé 
ii) ‘log6—log2 = log$ = log 
ili) -l+logy 
= —Jog10+log y =togl0™ + logy 
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| 
= ory log » = 1oz0.10 + logy 
) 
= log U.10y 
iv) low, 3. log, 5 = log, 5 
vy) log, 8 + log. 32 
= log (8 32) = log, 256 


vi) log3 + Sug 54+ log6—-log25 


QE: Use logarithm: properti 
fy the expression: 


ii) tog, + 


i) log. v7 


iii) tog, V1000 


iv) log, 3+ log, 27 


vy) log—-___- vi) log45. 
* (a003sy ) log 
Solution: 
i) fog, v7 
log, VT=x 
>T=av7 
1 
Sy ae 
Comparing power on both sides 
a z 
2 
Hence log, fi-t Ans 
re 1 
ti) log, = 
of A 
Let tou or x 
iN 
eal 
>8is— 
2 
2 (2) =2" 


Comparing powers on both sides 


=> 3x=-l > x=-- 
3 


Hence log, (5) = -5 

iii) log, J1000 

Let log,,(V1000) =x 
=> 10' = 1000 


= 10° = (1000)! > to" = (10°)! 


=> 10° =(10)F 
Comparing powers on both sides 


a x= 


Hence logy, (/1000) = 


iv) log, 3+ log, 27 
Given log, 3 + log, 27 = log,,(3 x 27) 
=> log, 3+ log, 27 = tog, 81 


we 


Ans 


to [ee 


Let fog, 8l=x > 9 =81 


29 =F 
Comparing powers on both sides 

=>x=2 _ 
Hence log, 3+log,27=2 Ans 

I 

ft ——d 

Y) toe o035y" 
1 
log-———-_ logt=0 
5 (0.0035) * fTogt=0| 


= log] — log(0.0035)~ 


Hence log: =0-(-4) loy(0.0035) 


1 
(0.0035)* 
= 4log(0.0035) 
=4(3.5441) Ans 
vi) log45 
fog(45) = log(9x 5) 
=> log(45) =log9 + log 
~slogam = logm + log» 
=log3* + logS 


=2log3+logS Ans. 


Visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 64 of 318) 


For more notes & academic material visit our Website or install our Mobile App 
Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp 


MATHEMATICS NOTES FOR 97 CLASS (FOR KHYBER PAKHTUNKHWA) 


Q2: Express each of the following as a 
single logarithm. 
i) 3log2 - 4log3 


iii) 


ii) 210g3 + 4tog?-3 
log5-1 


iv) Fleer + 2leg2 y + 3togz 
Solution: 


i) 3log2 - 4tog3  nlogx=log x” 


logm—logn = log 
jog2? -log3* = log8-log8i 
8 
slog Ans. 
ii) 2log3 + 4tog2-3 
Given 2log3+4log2—3 
‘= log3* + log 2° -3 
=log9+logl6—3 
= log(9x16)-3 
*s logm + loga=logmn 
=logi44-3 Ans 
- iii) logS-1 
Given log5-1 


“logI0=1 


3 
= log5-Hogl0 =log— 
Og Og 8 a5 


= loy ; = log 0.5 Ans 


iv) Floee - 2log2 y + 3logz 


Given Flog —2log2y-+3logz 


4 —log 2? y? +log 2* 


= logx” +logz* -log4y? 

vze 

4y 
Q3: Find the value of “a” from the fol- 


lowing equations: 


i) log, 6+ log, 7 = log, @ 


= log x 


= log. Ans. 


7 
Solution: 
i) log,6+ log, 7 = log,a 

log, 6x7 = log, a 

=> log, 42 = log, a 
Comparing the powers, we get 
Ans. 


ii) log ,@ = tog ,5+log 8-log 2 


log ,, a= log , 5x8 ~log 2 

log , @ = log , 40-log , 2 

tog 2= lop = log, 20 

log ,, a= log ,, 20 

Antilog(log ;, a) =antilog(log 20) 


Ans. 
diey 
iii) 80" — loge 
tog, 

lo; 
Given “22” = log, 

log, ¢ 

log, r = log, r 


Antilog (log, r) =antilog (log, r) 
log, a =log, a 
=t=a or Ans 
iv} log, 25- log, 5 = log,a 
25 
log. = log, a 
=> log, S=log, a 
Antilog (log, 5) = antilog (log, a) 
=> 5=a or Ans 


Q4: Find log;3 . logs4 . logy5 . logs6 . 
log.7 . log,8 


Solution: 

log, 3.log, 4.log, 5.log, 6.log, 7.log, 8 
= log, 4log, 6 log, 8 
= log,(2)° log, 8 


a= 5 
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= 2log, 2log,(4%2) 
=2(I)[log, 4 + log, 2] 

= 2fl+log, 2]}-—> (1) 
log, 2=x 

= (4y =2 

=> (2?)' =2 > (2) =2! 


Let 


= 2x=1 LoS zak 
2 


As log,2=x > log, 2=> 


Put this value in equation (1) 


Simplify (238.2) (9.506) with the help of 

logarithm. 

Solution: 

Let x =(238.2)(9.506) 

Taking log on both sides 

log x = log(238.2)(9.506) 

log x = log(238.2) + log(9.506) 

‘cs logmn =logm + logn 

=> logx =2.3770 + 0.9786 = 3.3550 

Taking antilog on both sides 
Antilog (log x) = antilog (3.3550) 


x= 2265) Ans 


=> 


EXAMPLE (16) 
Simplify 28 with the help of loga- 
6.52) 

rithm. 
Solution: 
__ 2.83 
~ (6.52¥ 
Taking log on both sides 

2.83 
(6.52)? 


et x 


logx =log 


= log2.83—log(6.52)" 
vlog =logm—logn 
= log 2.83 — 2 log 6.52 
s logm’” = nlogar 
= 0.4518 — 2(0.8142) 
0.4518 — 1.6284 
=-1.766 
Add and subtract 2 to make the number 
positive, 
logx =-1.1766+2-2 
=0.8234-2 
= 2.8234 
Taking antilog on both sides 
Antilog (log x) = antilog 2.8234 
x = 0.06659 * 


EXERCISE 3.6 


QI: Simplify with the help of logarithm. 


i} 3.81% 43.4 
ii) 73.42 0.00462 x 0.5143 
wi, 784.6%0.0431 . | 0.4932 653.7 
iii) iv) 

28.23 0.07213 x 8456 
» (78.41)°/142.3 

40.1562 

Solution: 
i) 3.81% 43.4 


Let x=3.81x 43.4 
Taking log on both sides 
log x = log(3.81) (43.4) 

= log3.81+ log 43.4 

= 0.5809 +1.3749 = 2.2184 
Characteristic = 2 
Mantissa = 0.2184 
x =antilog (2.2184) 
We see 0.21 in 8 column of antilogarithm 
table which is 1652 and see difference col- 
umn 4 which is 2. Now add these, so we 
get 1654, 


=> |x =165.4] Ans. 
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ii) x = 73.42 x 0.00462 x0.5143 
Let x = 73.42 x 0.00462 x 0.5143 
Taking log on both sides - 
log x = log(73.42)(0.00462)(0.5143) 
Use law of log 
= log(73.42) + log(0.00462) + log(0.5143) 
=> log x = 1.8658 + 3.6646 + 1.7113 
=> logx =1.8658—3 +0.6646—-1+40.7113 
=> log x = -0.7583 
=> logx=—-1+1-0.7583 
=> logx =-1+0.2417 
=> log = 1.2417 
Here characteristic = T 
And mantissa = 0.2417 
Then we fake antilog 
We see 0.24 in | column of antilogarithm 
table which is 1742 and see in difference 
column 7 which is 3. Now add these which 
is 1745. Then 
Antilog(togx) =antilog (1.2417) 
=> x=0.1745 Ans 
784.6 * 0.0431 
28.23 
lass 784.6 x 0.0431 
28.23 
Taking log of both sides 
a ( 784.6 x 0.043 ) 
log x = log} —————_ 
28.23 
Use law of log 
= log(784.6) + log(0.043 1)— log(28.23) 
=> log x = 2.8946 + 2.6345 — 1.4507 
=> logx =2.8946—2+0.6345 - 1.4507 
= logx = 0.0784 
Here characteristic = 0 
And mantissa = 0.0784 
We see 0.07 in Giumn 8 of antilegarithm 
table which is 1197 and see in difference 
column 4 which is 1. Now add these which 
result 1198. Then 
Antilog (log x) = antilog (0.0784) 
=> x=1.1980 Ans 


iii) 


iv) 0.4932 x 653.7 
0.07213 x 8456 
Let x= 0.4932 x 653.7 
0.07213 x8456 
Taking log of both sides 
0.4932 x 653.7 } 
0.07213 x 8456 
Use laws of log 
=1og(0.4932) + log(653.7) — log(0.07213) 
—log(8456) 
=> logx=1.6930+2.8154—2.8581-3.9272 
=> logx=—1+-0.6930+2.8154~(2+0.8581) 
-3.9272 
= logx=—1+ 0.69304 2.815442 
—0.8581- 3.9272 
=> log x =-0.2769 
=> logx =—1+1-0.2769 = -14+0.7231 
= logx =1.7231 


logx = oe 


Here characteristic = T 
And mantissa = 0.7231 
Then we take antilog 
We see 0.72 in column 3 of antilogarithm 
table which is 5284 and see in difference 
column | which is 1. Now add these which 
result 5285. Then 

Antilog (og x) = antilog (1.7231) 

=> x= 0.5285 
Y (78.41) x 142.3 

0.1562 
_ (78.41) x 142.3 
0.1562 

Taking log of both sides 


(78.41) x J142.3 } 


Let x 


| 0.1562 


Use laws of log 


= log(78.41)' + log(142.3)? — log(¥0.1562) 


ul 
=3log(78.41) +> -log(42.3)—1og(0.1562) 
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=> log x = 3log(78.41) +hiogt 42.3) 


-4¢7.1937) 


=> logy =5.6832 +1 0766-1 +0.1937) 


gx = 6.7598 — (0.2016) 
6.7598 + 0.2016 
6.9614 
Here characteristic = 6 
And mantissa = 0.9614 
Then we take antilog 
We see 0.96 in column | of antilogarithm 
table which is 9141 and see in difference 
column 4 which is 8. Now add these which 
result 9149. Then 
Antilog (log x) = antilog (6.9614) 
=> x=9149000 


Q2: Find the following if log2 = 6.3010, 
log3 = 0.4771, logS = 0.6990, log? = 0.8451. 
i} log 105 ii) log 108 
iii) tog¥72 iv) log 2.4 
y) log 0.0081 
Solution: 
i) log 105 
log [05 = log5 x 7x3 
Use laws of Jog - 
= log5+ log 7+log3 
Putting the values 
= 0.6990 + 0.8451 40.4771 


= 2.0212 Ans. 
ii) log 108 
log [08 = log4 x27 = fog 4 + log 27 
= log 2? +1og3' =2lou2+3log3 


Putting the values 
2(0.3010) +3(0.4771) 
.602+1.4313 

= 2.0333 Ans. 
iii) log¥72 


log Y72 = log(72¥4 = 


log(72) 


uy 
3 


Use laws of log 


1 i 
= lon 72 = 7 logdx8 


I | a x 
=5[log9 + tog 3] = sles + log 2" ] 


= 3 log3 +3 log2 
Putting the values 
=4[2(0.4771) +3(0.3010)] 
2 
= {fo.9542 +0.903] = a 1.8572) 
2 2 


= 0.619066 
iv) log 2.4 


24 
log 2.4 = fog Ty = losas- log 10 


Ans. 


= log8x3= log 2x5 
= log8+log3— ~ (log + los 1 5) 
= fog 2‘ + log3—log2-loyS 
=3log 2+ log3- log 2-log 5 
Putting the values 
= 3{0.3010)+0.477t- 0.3010 —0.6990 
= 0.903 +0.4771— 0.3010 -0.6990 
=0.3801 Ans. 
v)} log 0.0081 


log 0.0081 = lo} 
a sf an 


= log 81 — log 10000 

= log 3* - log 10" 

= 4log3-4(log 2» 5) 

=4log3—4[log 2 + log $] 
Putting the values 

= 4(0.4771) -4(0.3010+ 0.6990) 

=1.9084—4 


=-2.0916 Ans. 
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Review Exercise 3___ 


QI: Select the correct answer, 


: 1 
i log, 
) han?) 


{a)-1 v (b) -2 
(c)2 (d) does not exist 
ii) If log,8 =x then x= 
(a) 64 (b) 32 
¥ (c)3 (d) 28 
iii) Base of common log is: 
(a) 10 (be 
(c} z (dj) 5 
iv) bog Vi0 = 
. mu 
{a)-1 (b) -5 
PAC) es (d)2 
vy) For any non-zero value of x,x° = 
(a}2 ¥(b) 1 
(c} 0 (d) 10 
vi) Rewrite 1=!og,01 as an exponential 
equation: 
(a) =a" {b) 6“.=¢ 
¥(c) m=) (d) m' =b 
vii) log,,10= 
(a)2 (b) 3 
{c) 0 ¥(d)1 
viii) Characteristic of log 0.000059 is: 
v¥ (ay-5 (b) 5 
{c) -4 (d) 4 
ix) Evaluate boa 
1 
a) - ¥ (b) -— 
(a) -1 {b) 2 
(c) 4 (a) 
x) Base of natural log is: 
{a) 10 ¥ (b)e 
(c)-1 (d) not defined 
xi) logue +loga = 


{a) log mlog 7 (b) toga ~log a 


¥ (©) logan (4) tog 
n 


xit} 0.069 can be written in scientific no- 
tation as: 
(a) 6.9x10° 
(c) 0.6910" 

xiii) In x-2Iny 


¥ (b) 6.9x 10? 
{d) 69x10? 


{a) In = 
¥ 


(c) In ¥ 
¥ 


Q2: Write 9473. 
Solution: 

Given 9473.2 
9473.2=> 9.473x10° 


Ans. 
which is in scientific notation. 


Q3: Write 54x 10° in standard notation. 
Solution: 


Given 5.4x10° > 10" 


54 
=25 1000008 
se 
= 5400000 Ans. 
which is in standard notation, 


Q4: Write in logarithmic form: e=¥,. 


Solution: 
As a =x => log, x=) 
I 


é 1 
=— => log,—-=-3 Ans. 
27 “27 


Q5: Write in exponential form: fog,1=0. 
Solution: 
Given log, 1=0 


As lon, x= ya sx 


-. log, 1=0 > 

Q6: Solve for x 

Solution: 

As log, x=y >a! 

«log, IG=x = (4) =16 
> 4 =@F > 


Ans. 
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Q7: Find the characteristic of the com- 
mon logarithm 0.0083. 

Solution: 

Given 0.0083 in scientific notation 


=8.3x10° 
Hence characteristic = -3 


Q8: Find log 12.4 

Solution: 

Given log 12.4 

{n scientific notation 

12.4=1.24x10' 

Here characteristic =1 

Foe mantissa we see 12 in column 4 in log 
_ table which is 0934. 

Hence log12.4 =1.0934 Ans. 


Ans. 


Q9: Find the value of ‘a’, 
log 3a = log ,9 + log ,2-log 3 


Solution: 
Given log ; 3a = log , 9 +log ¢2-log ;2 


2 
2: 
tog 530 = ogg FF y 


log ; 3a = log (3x2) = log 6 
log 4g 32 = log 56 
Taking anti-log 
Antilog (log ,; 3a) = antilog (log ,; 6} 


>3a=6> feo 
3 


=> [g=2] Ans. 


THINK: 
10: (63.28)? (0.00843) (0.4623) 
(412.3) (2.184)* 
Solution: 
__ (63.28)’ .(0.00843)" (0.4623) 
(412.3)(2.184)° 

Taking log of both sides 

logs'= lig (63.28)’ (0.00843)"(0.4623) 
: (412.3)(2.184)° 


Let x 


Use logarithmic laws 
= log(63.28) +1og(0.00843)? + log(0.4623) 
—log(412.3)—log(2.184)° 
Jog x = 3log(63,28)+ 2log(0,00843) +1og(0.4623) 
—log(412.3) - 5log(2.184) 
=> log x = 3(1..8012) + 2(3.9258) + 1.6649 
~2.6152 - 5(0.3393) 
. => logx=5.5221+2(-3 +0.9258)-1+-0.6649 
—2.6152 -1.6965 
=> log.x = 0.7592 +2(-2.0642) 
=> logx = 0.7592-4.1284 
=> log x =-3.3692 
=> logx =-4+4—3.3692 
= log x= —4+0..6308 
=> logx = 4.6308 
Here characteristic= 4 
And mantissa= 0.6308 
Taking antilog on both sides 
Antilog (log x) = antilog (log 4.6308) 
We see 0.63 in column 0 of antilogarithm 
table which is 4266 and see in difference 
column 8 which is 8. Now add these which 
result 4266 + 8 = 4274. Then 
Antilog (log x) = antilog (4.6308) 
= x=0..0004274 


Or |x=0.0004| Ans. 


eeRK 
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: Additional 


Zlog, m+3log, n=......... 


(a) mn (b) mn? 

¥ Ans. (c) log, avn? 

4log,3 =... 

@)l (b) 4 

v Ans. (a) 1 

log, a= ...%..0... (a } 
—log,a@ 

v Ans. (b) 1og,6 

log,,X is........... log. 

(a) Natural (b) Common 


~ Ans. (c) Commos 

In scientific notation 0.00729 =.... 
(a) 7.29 (b) 729x10° 

v Ans. (c) 7.29x10° 


The exponential form of Vi6=..... 


(a) P (b) 2% 


W Ans. (b) 2% 


The radical form of (2x+ sys Bi 


(a) V2x45 (b) 22x45 

¥ Ans. (c) 42x +5) 

log 2345 has characteristic........... 
(a)2 (b)3 

¥ Ans. (b) 3 

log, 2+ log,, 3 + logy) 5 =.....-.... 
{a) log, 15 (b)2 

v Ans. (d) I ; 

log, V25 =...... taest 

{a)1 (b)2 

v Ans. (a)1 


MCQs of Unit 3: 


(c) log, m?7? 


(c) 81 


1 
© ioe. 


(c) General 


(©) YQx +5¥ 
()4 
(0) 30 


(©)5 


(d) none 
(d) 16 


() ———; 
(log, a) 


{d) none 


(d) none : 


(d)4 


(d) none | 
(dy 3 
(d) 1 


(d) 25 
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That expression which consists of va- 
riables and constants with operators is 
known as algebraic expression. For exam- 
ple, 3x+5, x7 +2x4+3 


ional ression; 

PQ) 
(x} 
where p(x).q(x) are polynomials and g(x) 
#0is called a rational expression. For 


An algebraic expression of the form 


example, 
x 6x41, 
i) —— if x+740 
x+7 
wy XT +4N45. : 2 
ii) ——— isa rational expression. 
3 


Every polynomial is a rational expression. 
How to examine whether a given alge- 
braic expression is: a) Polynomial or not 
b) Rational expression pr not? 

Every algebraic expression may not be a 
polynomial. For example 


3x? s6x42 with x#Qis an algebraic ex- 


pression but it is not a polynomial. 
We know that a rational expression is al- 


ways in the form 2) Now 
a(x) 

is an algebraic expression with x # 10 but it 

is not a rational expression. 


" i p = 
sion p(x)/ q(x): 


A rational expression Pe) is said to be in 
ge) 


its lowest term if p(x) and gfx) are poly- 
nomials with integral coefficients and hav- 
ing no common factor. For example 


lowest while 


is in its 


term 


4x+20 


——_——— is not. 
(44+ 5) 4+ I(r -8) 


Examine whether the following rational 
expressions are in their lowest term or 


eo hee STR 
not: i} ——_ if it 

) x-3 ) xt+4 ) x-1 
Solution: 
3] is in its fowest terms, because it 


tra 
has no factor in common in the nume- 
rator and denominator. 
x -7x 

x+4 
cause it has no factor in common in 
the numerator and denominator. 


is in its lowest terms, be- 


ii) 


is not in its lowest terms as 


iii) 
ps 
(x-1) 's a common factor in the nu- 
merator and denominator, because we 
can write it as 
=) &-D@t+) 
a call 


Reduce the following rational expres- 
sions to their lowest terms: 


x-l 


: x+3 a? -B? 
i) ——— ii) —_ 
(x+3)(x-2) (xt b)x 
Solution: 
a x+3 
.——-_-_-_ 
(x+3)(x-2) 
(Cancelling common factors) 
ii) 


(x+b)x° x 
Which is in lowest terms. 
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Solution: , ; This expression is in lowest term due to 
Here the denominator in both the rational eainthon factors: 
expressions is the same, 50 LCM is x +3. 
x42 x45 xt24x45 _2e+7 | iy * “9 
x43 x43 x43 x43 x-2 
This expression is in lowest terms. 
EXAMPLE C2] aU ty 
4 6 ii) Seg 
Add —— and ; aad 
x23 xt3 This expression is not in lowest terms. 
Solution: 
4 6 _ A(xt+3) + 6(x-3) Q3: Reduce the following rational ex- 
x-3 x43 (x-3)(x +3) pressions to their lowest terms: 
7 LCM of x-3 & x+3 is (x-3){x+3) . eS)  B(t-3) 
_4x+1246x-18 _10x-6 My ay @e+5) 
. 9 x9 
xt a. 
EXERCISE 4.1 iti) x ivy 2448 
LSS" ==>>_ a-9 
Qi: Which of the following expressions xe gee 
are polynomials: ae : 
i) 1-Sp+8y? +6y" ee me 
2 x75 
® L 
ii) ae Sail vx ) Fee 
x 4xti 6x-1 
Solution: Given 3 
i) 1-5y+8y? +6y” x’ -5x 
This rational expression is a polynomial. 
5 3 = = =- Ans. 
ii) + bg x 
: x 4x4] 
This rational expression is not a polynomial. : P(t-3) 
oy vx (t-3)(t +5) 
Sxol : PU-3) 
This rational expression is nota polynomial. | Given ————*~— 
Qz2z: Which of the following rational (¢-3)"-5) 
expressions are in their lowest terms? CEs Fi m 
2 oe = = ns. 
i) 5y_-5 ay 22 (EB 45) t+5 
y-l x-2 
+ 
ay 
vey - 
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2a+6 2(a+3) 
@-9 (ay -GY 


Add the following rational expres- 
sions: 

i) 4x7 -5x-10, 2x7+5x4+10 

yrO -Ty+7 


» yer’ y?+3 


pe ee) a 
yta , pea 
iv) = : oes 
e285 (+5 
Solution: 
i) 4x7-Sx-10, 2x7 +5x+10 
Given 4x° -5x-10, 2x° +5x+10 
Adding both expressions, we get 
4x° — 5h - 
42x74 5K 4 


=6x’ Ans. 


iii) 


Adding both expressions, we get 

(Can Cly+7) 

y +3 yt3 
_vt9—Ty4+7 


Ans. 


yea yd 
Adding both expressions, we get 
ae es ae 
yt+4 y-4 
2-9 +2 yy +4) 
O+D)0-4) 
_y—4yt2y thy 
Oy -aF 
oe aA bd Ans. 
y -16 
a7 
0-257 145 
i 3f 
P25 t4+5 
i 3t 
OmmO mrs 
t 3t 
@45)¢—-5) 145 
Adding both expressions, we get 


iv) 


Given 


t 3t 
=————_—_ + 
(@+5)t-5) 45 
_ £43(¢—-5) 
~ @+5)¢-5) 
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_ +30 -15¢ 
r-25 
30° —14¢ 


== Ans. 
f° S29 


Q5: Subtract the first expression from 
the second in the following: 
i) po t+4y-15,8y? +2 

8x27 8x2 4+7 


” etl’? x41 
er 1 2a : x  x+2 
iti) = iv) . 
a-3 a -9 3x-6 x-2 
_ Solution: 


i) y?+4y-15,8y? +2 
Given y+4y715, By +2 
= (8y? +2)-(7 +4y-15) 
=8y +2-y—4y 415 
=7y—4y417 Ans. 
 8x°-7 8x7 +7 
a 
xt) oxet+t 
Subtracting !* from 2” expression 


ili) 73a 
| 2a 

4-3 @y -GY 

a 2a 

“a-3' (at+3)a—3) 
Subtracting first expression from 2 ex- 
pression 

so ~ =(a-b)(ath) 

_ 2a _ 1 

~ (a+3a—3) (4-3) 

_ 2a—(a+3) _2a-a-3 

' (a+3Xa-3) a@-9 


Given 


eS x+2 
3(x-2)'x-2 
Subtracting first from 2" expression 


_x+2 Re 

“y-2 3(r-2) 
_3(et2)-x _3xt+6-x 
~— x=-2) (x2) 
_ 2y+6 


Ans. 


3) 


3A(x 41) 3x+0 
4 2_9 
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(+4) GY -Gy 
G-x) @Y¥-ay 

_ Ser H eS (e+3) 
- 2-36 eed 


X+3 x43 


=x 
Ax+3) 


ST era 3) 


© 24 ST 
3v-3)7- 
apie) Ans. 
20x+5) 
Q7: Simplity the following: 
2y-10 10 
i -§ 
i) 3p +(y-5) 
i) Pat 2 
4494 
_ a9 a-3 
iii), ————_+ 
(a-6)(a+4) «a-6 
Solution: 
., 2y-10 
i ay 
3y 
Given cD ia 826 -5) 
3y 
2 
By (ys 
med Ans. 
3y 
iy 247 2 
444 
Given 2+7,2 
944g 


ed p 
fry 
apelgh 
reg 
_ pxixp 
rxg 


iii) w-9 a3 
(a-6)(a+4) a-6 
a-9 23 
-6u+4) a-6 
2 (a - BF fc 
(a-6)(a+ 4) a-6 
va —b? =(a—b)(a+d) 
_ (443) oy ES, 
“CH d) oy 


Given 


Value of an Algebraic Expression at 
Some Particular Real Number: 

If we are given an algebraic expression 
which is a polynomial in x. Then we re- 
place x in p(x) by the given real number. 


For example if p(x)=3x7+4x-9 is a 
given polynomial and we have to find its 
value at x=3 then 

p3)=33F +43)-9 


= 3(9)+12-9 

=27+12-9 

=39-9=30 required value of p(x) 
‘When x HO the value of: 
i} 2x?-3x ii) (3x) -x? 
Solution: 


i) 2x? -3x=2(-3)? -3(-3) 
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By putting x =—-3 
=2(9)+9=1849=27 


i Bx 9? =(3(-3F }-3Y 


=(-9y -9 
By putting «=—-3 
=S|-9=72 


EXAMPLE 


When x=2, y =-3, evaluate the follow- 
ii) @xy’ - yy 


ing: i) x7-)? 
Soluti 
i) 


ii) Qxy-Gyey 
= (2x2) ~(3x(-3)" 
By putting x =2, 9 =-3 
=¥ (97° 
=16-8L=—65 


EXERCISE 4.2 


Ql: Evaluate the following when 
a=3,hb=-l,c=2. 

i) Sa-10 ii) 36 +S 

Hii) 2a-34+2¢ 

Solition: 

i) 5a-t0 

Given Sa—10 

Putting value of a =3 

5(3)-10 =|5-10 =5 Ans. 


ii) 36 +5, 
Given 34 + 5c 

Putting values of 6=~l,¢=2 
3(-1) +502) 

=-3+10=7 Ans. 

iii) 2a-35+2¢ 

Given 2a -3h + 2¢ 

Putting the values ¢ =3, b=-le=2 
= 2(3)~3(-1) + 2(2) 

=6+34+4=13 Ans. 


ate the following for x 


i) 7-3xy ii) stare ye 
iii) (x) -(4ryP 

Solution: 

)T3y 


Given 7-3xy 


Putting the values x =-5, y=2 
=7-3(-5)(2) 

=7+30=37 Ans. 

ii) Ptay+y? 

Given eaves? 

Putting the values x =-3, y=2 
= (-S)° +(-5)(2) + (2) 
1044219) Ans. 

ii) Bxy -(497 

Given Gx? ~(4yy 

=9x7 -16y¥" 

Putting the values x =-5. )= 
=9x 16)" 

= 9(-5)° -16(2)° 
= %25)-16(4) 
=225-64=161 
Q3: Evaluate the 
k=-2,£=3,m=4, 


Ans. 


following when 


) Ke QE-3m) ii) SP +E 


ee A+i+m 

ii) STW 
+h +a 

Solution: 


i) A7(Q2@-3m) 

“wen k°(20-3m) 

vutting the values &=-2,4=3 & m=4 
=(-2)"[26)-34)} 
=4(6—12) =4(-6) =-24 
ii) Sava? +8 

Given Sake +0 


Putting the values 4 =-2,/ =3 & m=4 


Ans. 
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254-2)" + BY 


=20V4+9 
=20V13 Ans. 
way Atitm 
ii) oe 
kt tar 
kalem 
Given —— | ‘ : 
eC ane Hence the result in both cases is undefined. 
Putting the values of k= -2, €=3 &m=4 | Qs: If a = 9, b = 12, ¢ = 15 and 
here +hte 
24344 gat bye «Find the value of 
Cay + Gy +4y (SS-a(S-H(S-0) 
5 
Hh =55 Ans. Solution: 
+94 
1 1 Given geet bre 
Qs, Evaluate 4a°-1 when. 4 =yand Putting the values a=9.b=12 &c=15 
= ick 9+12+15 
bs Saat ea 
2 2 
Solution: AG 18 
atl 2 
Given 
4a? 1 > ‘ 
ath We have to find the value of 
4a? =I S(S —aS—bYXS—c) 
Putting the value a -4. we get Putting the values a=9,b=12 &c=15 
= J18(18 —9)(18—12)(1 8 -15) 
=V18x9x6x3 i 
=V3xK5x2x3x3xK3x2x3 
=3x3x3x2=54 Ans. 
Algebraic Formulas: 
Establish the formulas 


a) (a+b) +(a—by =2(a@ +6) 
b) (a+by —(a-bY 2 4ab 

c) (a+b¥ =a’ +2ab+b? > (1) 

ad) (a—by =a" -2ab+b? 3(2) 
e) ab =(a+ba—b)> (3) 

Proof: 

a) Adding (1) and (2) 

(a+by +(a-by 
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=a +26 +P +0 -2a6+8 
= 2a" +26 =2e +67) 
Here|(a+6¥ +(a—4Y = 2c? +5") 
b} Subtracting (1) and (2) 
(a+ by -(a-by 

=(a° +b°)+2ab)—(a@" +° —2ab) 


= 6 +2ab+ f — @ +2ab- 


=4ab 


EXAMPLE G24 

Find the values «7+ 2? 
at+b=5,4-b=2. 
Solution: 

atb=5= (a+by =F 
=> a +2ab+b? =25—>(1) 
a-b=2 > (a-byf =? 

=> a?-lub+h =4-—3(2) 


proved. 


and ab, when 


Adding equations (1) and (2), we get 
(cf + 2a +b") + (a? —2ab +6*) =25+4 


29 
2e? +26? =29 or +B" ae 


From equation (1) 


29 


2ub =25—(a° +b?) = re 


C a gat 229: 
Putting a= +> 5. 


2ab=16 or ab=8 


EXERCISE 4.3 


QI: Find the values of x? + y’and xy, 
when: 

i xty=8, x-y=3 

ii) xt+y=10,x-y=7 

iii) xt+y=11, x-y=5 

iv) xty=7, x-y=4 

Solution: 

i) x+ y=8, x-p=3 

We know that from formula 


(r+yP +@—y) = 207 +) 
Putting values in L.H.S 

= (8) +GY =2@"" +y’) 
6449 =x +y’) 

73=2x +") 

OR 4° +9) =73 


= |x? + y? =36.5] Ans 


Now use formula (x+y)? -(x- y) =429 
Putting the vaiues in L.H.S 

(8) -G) =4xy 

64-9 =4xy 

55 =4xy 

OR 4xy=55 

Divide by 4 


55 
=—=13.75 
ay 4 


(Divide by 2) 


xy=13.75| Ans. 

ii) x+ y=10,x-y=7 
(x+y) +(e-yP = 20" +) 
Putting the values in L.H.S 
(10)' + (7)? =2(27 + y*) 

100 +49 = 2(x? + y’) 
149 = 2(x7 + y) 

or 2(x7 + y7)=149 

2,.2_ 149 


ED eo 


Now use formula (x+y)? —(x—y) =42y 
Putting values in L.H.S ~ 
(10y’ — (77 = 4xy 


100-49 =4xy 
Si=4xy 

51 
4xy=51 > are Ans. 


iil) x+ y=11, x-y=5 
Use formula (x+y) +(r-y)=20? +) 


www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 79 of 318) 


For more notes & academic material visit our Website or install our Mobile App 
Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp 


MATHEMATICS NOTES FOR 97 CLASS (FOR KHYBER PAKHTUNKHWA) 


Putting values in [11S Putting the values in L.HLS 
(ID? + GP =207 - 1") (7F +BY =a +8) 
12t: 285% : 49 29= Au +h") 
Ho=20° 43°) Wer +h?)= 4949 
20" 417) = HO Aer +h) =58 
> _ 16 2 (Divide by 2) 
Saya Ans, Le +h) 38 
Now use formula (v+3¥ ~(v-yy' =40y° z 2 
Putting values in L.H.S re. a 
(Hy? - Gy 
121-25 =4xr Agee 
96 = 4x1 or Ixy =96 N by I <del 
(Divide by 4) ss (a+b) ta— by =4ab 
m4 Putting the values in L.H.S 
OR xv= =24 (79 -(G) =4ab 
A 49-9=dah 
40 =4dub 
dah =40 
> ay es Dividing by 4 
As (v4a¥ +(e -3Y = 200° 49°) 10 
Qe ey) = (xt e¥ +x caer ia 10 
Putting the values in R.FLS 
=(77 +47 > |ab=10) 
= 49416 = 65 ii) (a+b +(a-bY = 2 +5") 
208 + yf =65 Putting the values in L.H.S. 
. 68 (9) +()" =2(@ +4") 
eae Ans: 8141 =2a' +5) 
Now 4xy=(x+ 4) -(x—y) 82= 2a +b’) or Ua +h") = 82 
Putting the values in RHS Za? +8") 2 , ae 
=(y -@y a Oa a 
= [@ +5 =4l] Ans. 
Ans. Now (a+hy ~(a-by =4ab 


Putting the values in I..H.S 


Q2: i) Find the values of a’ +b’ and ah, (97 —(p = dab 

when @+h=7,a-b=3. 81-l=4ub 

ii) Find the vaiues of a’ +b’? aad ad, 80=4ab 

when 4+b=9,4-6=1. dab =80 

Solution: 30" (ab = 20) 
peas > > 22 ab= = jab =20] Ans. 
i) (a+b) +(a—-by =2(a’ +6") 4 
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the value of a? + b*. 

ii) If a+5=S5,a-b= VI7 then find the 
value of ah. 

Solution: 

i) Formula 2(a7 +5°) = (a+ bY +(a-byP 
Putting values in R.H-S, we get 

2uF +A )=(10F + (6) 
Dur +°)=100436 
uF —b*)=136 

Ku +h) _ 136 


z 


{Divide by 2) 


A ND 


=> [ath 8] Ans. 


ii) Formula: 4ah =(a+hy —(a-bY 
Putting values in R.H.S 


Ans, 


Q4: Find the value of 4xy when 
xty=17and «- y=5. 

Solution: 
Formula: 4xy =(x +») —(x— yy? 
Putting the values in R.H.S 

Axy =(17F ~(F 

=> 4xp = 289-25 


Ans. 
Q5: If x+y=lland x-y=3, find 
Bay (x? + 9°). 
Solution: 


Formula; 20° + y?)=(x+ py) +(x- yy 
Putting values in R.H.S, we get 
207 +y7)=(1? +3)? 


Q3: i) Tf a+5=10, a-b=6,then find 


Ax? 43°) =12149=130 0) 
Now using the formula 

4yy = (xta¥ -(v-07 
Putting values in R-H.S 
day = (1 - BY 

4xy =121-9 =112 9(2) 
Multiply (1) and (2), we get 
20x +) x4xy =130x112 
14560 


+237) = 14560] Ans. 


8 +7") 
OR 


Q6: Hf w+v=7and wy = 12. Find u—v. 
Solution: 
Formula: 4e =(u + ¥) —(e—vP 
OR Gv) =(erP -4uv > (1) 
Putting the values in R.H.S of equation (1) 
(u-vy =(7F -4(12) 
(vy =49-48=1 
Taking square root on both sides 


yay = vi 


> lw-vasl Ans, 

ati 9: th Formula 
(atbtef =a th +0 +2ab+UWet2ca: 
Proof: Let 6+c=x,then taking L.H.S of 
above formula 
{at+b+cy =(a+x) =a’ + 2ar+2? (1) 
Puiting the values of x in equation (1) 
(at+b+cY =a +2alb+c)+(b+c) 


=a? +2ab+2ac+b* +c? + 2bc 
2+? +07 + 2ab + 2be+ 2ca 


EXAMPLE (33 


Find the value of a? +é4?+¢?,when 
at+bh+c=9,ab+ bet ca=20. 

Solution: Given 

atb+e=9> (1) 

ab+be+ca =20 (2) 

Squaring (1) of both sides 

(a+b+cy =F 
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spa@ thse +2ab4+2he+2ca=8l 
> 


a+b? +e +2(ab+be+ca)=81 > (3) 
Put equation (2) in equation (3) 

>aP +P +e? +2(20)=81 
>a+h +e? +4081 
=>a@+b? +c? =81-40 
waeibsc’=41 


EXAMPLE (44] 
Find the value of a+ 6+¢,when a? +5? 
tc? =29,and ab+ be + ca = 26. 
Solution: 
(atbte~agtBte 
+2(ab + be + ca} ——(1) 
Given that a? +8? +c? =29 and 
ab+bc+éa=26 
Putting these values in equation (1), we get 
(atb+cey =29 + 2(26) 

=29+52=-81 

a+b+c=V81=9 


EXAMPLE (15) 


Find the value of ab+ dc + ca, 
at+b+c=14 and a? +6? +c? =78. 
Solution: 

(at+b+cy =12 => 

P4B +0 +Aabtbet+ca)=144 (1) 
Putting the value of a° +6? +¢7=78 in 
equation (1), we get 

78+ 2(ab+ be + ca) =144 

2ab +bc + ca) = 144-78 = 66 


where 


- ab +be+ca=F=33 


QI: Find the values of a’? +b’ +c’, 
Do atbét+c=Sand abtbet+ca=-4 
iil) atbt+e=Sand ab+ be+ca=-2 


Solution: 

i) a+b+c=Sand ab+betca=-4 
Given at+b=c=5 

Taking square on both sides 
(at+b+ey =(5) 

a+b +c? +2abt 2be + 20a =25 
a+b +07 +2(ab+ be +ca)=25 
Putting the value of ai + be +ca=-4 
G+b +e +2-4)=25 

a+b +c -8=25 

marsh +e =2548 


Ans. 

ii) a+6+c=Sand ab+ be+ca=-2 
Given a+b+e=5 

Taking square on both sides, we get 
=> (atb+ey =(5F 

=a +b’ +c? +2ab+ 2be+ 2ca = 25 
OR a? +h? +c? +2(ab + bc +04) =25 
Putting the value of ab + 6c +ca =-2 
OR a +B? +e7 +2(-2)=25 
a+b +c -4=25 

a+b 407 =254+4=29 


Hence |a* +7 +¢7 = 29) 


Ans. 


Q2: Find the value of a+ 5 +c, when: 
i) a +h +c? =38& abt bet+ca=-1 


fi) a +h? +c? =10& ab+bc+ca=M 

Solution: 

i) a? +b? +07 =38 & ab+ bce+ca=-1 

We know from formula 

(atb+c) =a +b +0 + 2(ab+be+ca) 
>) 

Putting the values in R.H.S of equation (1) 

(a+b+cy =38+2(-1) 

=38-2=36 

¥(a+ b+cy =V36 

Taking square root on both sides 

=> (a+bt+e)= V6x6 

= 


Ans. 
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i) t+ +e =10& ab+bet+ca=11 
We know from formula 
(a+ b+cF = +B +c +2ab+2be+ ea 
(a+b+cf = +B +0 +Aabtbe+ea) > (1) 
Putting the values in R.H.S of equation (1) 
(atbt+ey =104+2(1)) 

=10+22=32 
Taking square root 


\latb+ey =V32 
atbte=Vl6x2 


=> \a+b+e)=4v2 


Ans. 


Q3: Find the value of aé+bc+ca. 


when: 
)) @ +h +0°=56& atbt+c=12 
i) 2 +R +c =12& atbte=$ 
Solution: 
)e+h +e =56& at b+e=12 
Given a+b+c=12 
Squaring both sides, we get 
(atb+ey =(12y 
a+b +07 +2ab+ 2be + 2ea =144 
a +h +e" +2ab+ be+ca)=144 
Putting values of a? +8? +c = 56 
56 + 2(ab+ hc +ea)=144 
2(ab + be + ca) = 144 - 56 =88 
Divide by 2 both sides 
Ltub+berca) 88 

Zz wy 


abt+bet+ca= 


zZ 


ab+be+ca = 44) 


> Ans. 
ii) P+ 40? =12& atbte=5 
Given that a+b+c=5 
(a+ b+cy =6Y 
Squaring both sides, we get 
a+b +07 + 2ab+ bet 2ca =25 
»@ 4b +0 +2(ab+be+ca)=25 


Putting the value a? + +c? =12 
12+ 2(ub+be +a) = 25 
2(ab + be +ca)=25-12=13 


Divide by 2 
2 (ab+ be +ca) 13 
Zz 2 
=> lab+bc+ca=6.5] Ans. 


Q4: Prove that x°+y' +z* -ay-pz-zv 


Solution: 
We have to prove that 


+y rz -xy—ye—2x 


2 2 2 
x-y yrz z-x 
= Ps fe Aeetich e aci 
(Sf) Ce) 
LHS=x?+y? +2? —xy-yz-2r 
Divide and multiply by 2 


=[* ty tz -xp-yz -2x] 
=5[2" 4+2y? +22? -2xy—2yz- 2zx| 
~f? +P ¢~tYere? —2ay-2j2-2z] 


| hee, och 7 
Sa|x ty -2xyt yo+2° -2yzt2" 
ib ye -2xy+y y 


+27 22x] 

=O = 2), 27 
2 2 2 

(2) -a) 
v2 v2 )\ V2 


Hence LAS = RAS 


QS: Write 2[ x? + y? +2? -xy- yz-zx] 


as the sum of three squares. 
Solution: 


Given af? tyre -xy-y2—-21] 


= 2x? +2y? +22? -2xy-2yz-Izx 
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aN rr Bests oe. 


=(x-3) +27 +(2-x) 

Which is the sum of the three squares. 
Qo: Find the value of a? +8? +e? 
-ab-be-ca when a-6=2,b-c=3, 


Ce 
Solution: 
We know from a result that 
: ail oy 
2a th +e -ah-be -ca} 


=(u-h¥ +(b-cF +(e-aF 
Diside both sides by 2. we get 
wah ae ~ub- 


Ue : : Pa 
Sq lesay’ +(b-cY +(e-ay | 


be -ca 


Putting the values 
u-b=2h-ca3,e-a=4 


=3]e7 +0) +] 


=5 [449416] 
29 
al =[29] = —=!4.5 Ans. 
“9 2 
Hence la" +4? +0? -ab—be-ca =14.5 


Derivation of Formula: 

i) (a+by =a? +3ab(a+h)+ 6° 

ii) (a-by =a? -3ab(a-b)-d° 

Proof (i) (a+b) =a° +3ab(a+d) +6 

{a+by =(a+b)(at+by 
=(a+b\a" +2ab+b*) 
=aa +2aabt+ab’+ba’ +2abb+bh 
=a'+2a7b+ ab? +.07b+2ab* +5° 
=a’ +3a7b+3ab°+8° 

=> (a+by =a’ + 3ab(at b+ 8° 


Proof (ii}(a—b) ~3ab(a-b)—8° 
(a—by =(a-6)(a-bY 


=(u-—6)(@ —2ab+ 6°) 
sud —2aah+ah* ~ba? +2abb-bb 
=a’ —2a°bh +ab* —a*h +2ab? —b* 
=a' —3a°b +3ab? ~b* 

=> (a-bY =a’ —3ub(a—h)- 5° 


Find the value of a’ + 6°, when a+4=5 
and ab = 10. 
Solution: 


(a+b) =a' +3ab(a+by+b 
Ss? +B 43x 10(5) 

Putting the values of a+b and ab 
125=a° +h"+50 


P. root ca» 


Since we know that 
(a+b) =a’ +3ab(a +b) +B OW) 


Since we know that 
(a@—6) =a —3ab(a—A) — B® > (1) 


Put eee ik equation (1) 
x 

los ( “) 1 
x-~} =x -3(x)) x--|-> 
( 1) ( ) x x 

3 

o(x-4) =2'~3x-1)-4 
x x x 
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I 
value of x +— 


Find the 


st 
xi+—43h xt 
x 


aay 
x} 


Putting the vahte of x 


=5 in equation 


(li we get 


EXERCISE 4 


QI: Find the vatue of a° + 5°, when: 
i) at+h=4 and ab=5 

ji) a+b=3 and ab=20 

ii) a@+hb=4 and ab=2 

Solution: 

i}atb=4 and 4b=5 

Given that ¢+5 =4 

Taking cube on both sides 

(a+ by =(4F 

a +b +3ah(a+hy=64 


Putting the values of a@+5=4 and ab=5 
a +h +35)(4) = 64 

a +h +60=64 

a+b =64-60 


ii) a+ b=3 and ah=20 
Given ath=3 

‘Saking cube on both sides 
(a+4y =Gy 

a +b +3ab(a +b) =27 
Putting the 
ab=20 


values of a+b=3 and 


a+b +180= 27 

ath 27~180_ 

solu +h = 3} Ans. 
ii} a+ b=4 and ab =2 
Given ai . a4 

Taking cube on beth sides 
(a4 by =(4y 

a +h +3ubla+ b)= 64 
Putting the values of h = 2 
+h 432) )=64 
a+b) +24=64 

a+b) =64-24 = 40 

= lath =40) Ana. 


and a-A=4 


Q2: Find the value of a? - 6° when: 
i) a-b=5 and ah=7 

ii) @-b=2 and ab=15 

iti) «@-b=7 and ab=6 


Solution: 
i) a-b=5 and ab=7 
Given ¢-b=5 


Taking cube on both sides 


(a-by = 6) 


* — 3ab(a—b) =125 
=> a’ —B -3(79(5) = 125 
> 105 =125 
=> a —b =125+105 =230 
|g -b' =230) Ans. 


li) @-b=2 and ah=15 
Given a-b=2 
Taking cube on both sides 
(a-by =QY 

=> a —b’ —3ab(a—b) =8 
Putting the values 
& -3(15)(2) = 
> a -b'-90=8 
=> a -b =8+90=98 
a’ —b* =98] Ans. 


Sys 
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ili) @-6=7 and ab=6 


Given a-6=7 
Taking cube on both sides 
(a—hy =(7)° 


=> & ~b -3ab(a—b) = 343 
Putting the values 

=> a’ —b* -3(6)(7) =343 

=> a’ -h' -126=343 

=> a’ —b* =3434126 

=>a-h =469 


v.fa'-b* = 469} Ans. 


Q3: Find the value of x* + at sien 


x 

i) ele ii) xt tmz 

x 2 x 
Solution: 

165 

i) x+—-=> 
i) eri 
Given phe? 

x 2 


Taking cube on both sides 


2 8 


ii) xtie2 
x 


Given re) 
x 


Taking cube on both sides 


(+4) =(2) 
x 


Put value of xetnn 
ee 


=> +l yzayee 
x 


| 
> P4+74+6=8 
x 


=o ttag-o=2 
x 


x 
Taking cube on both sides 
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3 8 
e 1 _27+36_ 63 
~ x 8 8 
pele Ans. 
a) 
= a! 
ii) x-—=— 
: x 3 


Given pauees 
x 3 


Take cube on both sides 


Putting the values 


145 
x--=— 
x 4 
ae (2) 3375 
=> x -=-3) = |= 
x 4 64 
Boal AS 3375. 
5 4 64 
3 1 _ 3375 Pac 
=> x -= = 
x 64 7 
3 | _3375+720 _ 4095 
> x - = 
64 “4 
Ans. 


Q5: If 3a+4=4, find 270° +L, 
a a 


Solution: 


3434189 _ 532 
27007 
pp 88e Ans. 
x 27 
ss _15 
iii) x ri 
Given gol AS 
x 4 


Taking cube on both sides 


-)- 


Given that 30+ =4 
a 


Taking cube on both sides 


(30+ 1) =(4y 
a 


> Gay + (2) #304) J ][29+ 4) 
Putting the values 


=a +55 +944) =64 


=> 27a" +1436264 
a 


=> 27a" gk 
a 


64-36 =28 


Ans. 


8x?" 


Q6: If x-+ <6 find x- 
2x 

Solution: 

Given that x 7 =6 


x 
Taking cube of both sides 
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Putting the values 
> 4 30 
x -—-S =216 
> a 6) 


= v9 =216 
ax 


wo 02316492295 
8x 


Ans, 


Q7: If a+b=6,show that a +4 + 


18a = 216 

Solution: 

Given a+b=6 

Taking cube on both sides, we get 
(a+ by =(6) 

=> (at+by =(6), 

=> +h +3ab(a+b) =216 

Put value of a+ b=6 

=> a +b +3ab(6) =216 

=> a'+h +t8ab =216 


« [a +b! +18ab = 216) 


Q8: If w-v=3,then prove that 
uw - 8° -9uv = 27, 
Solution: 


Given u—v =3 

Taking cube on both sides 
(u-vy =GY 

= 0 ~v -3uv(u—v) = 27 


Put w—v=3 


3uv(3)=27 . 
proved. 


=i 


=> wu) —v' —9uv =27 


1 
at 
a 


Qo: =2,find the values of 


ara a1 2] 
40: F + tH: 
a a a“ 
Solution: 


os t 
Given a+—=2 
a 


Squaring both sides, we get 


sate tars t)es 


é 


>, a) 
mae t2s4su'+—ya4-252 
a eC 


a3 ¥ ei) 
=rs() suey =a 


a 


1 
Now a+—=2. 


a 
Taking cube on both sides 


I 
=> a +—tH2V=8 
a 
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3,1 
> + 7t+6=8 
a 


>a ¢ng-2=2 
a 


ath)(a@ -ab+b") 
Take R.H.S 
(a+ hye? —ah + bY 
= aur ~ aah + ab? + ba? -abb + bb? 
sa -ahtah +c7h-ab’ +h" 
sa'+h=Lis 


JEXAMPLE (9) 

Find the value of «° + b, when at+h=4, 
ab = 3. > 

Solution: 

We know that 

a+b =(atb)(a@ —ab+b’) 


=(a+h){(a +h)? —3ab} (1) 


Putting a@+b=4,. ah=3 in equation (1). 


we get 
a +B =(4)(4 -3.3) 
=4(16-9) =4x7=28 
Derivation of the Formula: 
: aby? +ab+b*) 
Take R.H.S 
(a—b\a@? +ab+h?) 
wt + a.ah+ab? —ba* -abb— bb" 
Sab tab? —ath—uab?—b* 


=a'-P =LHS 

EXAMPLE (23) 

Find the value of a*-°, when a-5=2, 
ab=10. 

Solution: 


We know that 


a —h =(a—bYer +ab+ 6") 
=(a-bYar + IF -2ub+ lah + ab) 
= (a-6){(a— AY + 3ahk >) 

Putting a—b=2 and uh =10 in equation 

(1), we get 

BY =(2)(F 43x10) 

= 2(4+30)=2x34=68 

To find Continued Product: 


(fer 


As @ +b =(athyie -ab+h) >) 


ae 


1 . . 
Let a= x, b == putin equation (1) 
x 


Dae 
Then x s4-{x+4 (* 
x x 


Thus (+4) tees et 
x x 


3 x 


To find Continued Product: 


As @ -b =(a-b\er? +ab+b") > (1) 


Let a=x, poe put in equation (1) 
x 


Thus (: - ae 7 
x 

To find the Continued Product of: 

(3+ YK - YGF tay + POP -ayt ¥*) 

We have 

+ WE ay t Y)- WF tay) 

= (+ WG" ay te YE tay *) 
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2 xy 1 
3 a ($5) 
Using the formulas m [ © 3p = 90 Op? ) 
BS OT iv) [ [250+ 1] 
eye Sp 257° 
Solution: 
EXERCISE 4.6 ) [29-2 4m r 1) 
QI: Find the following product: 2p 4p° 
) (NW a4) =2px4p?+Z px >-2px!+ 
ii) (3-6) (9+36+6") AP zp 
iii) (+5) (64-8h +5") hyphen tity 
iv) (a +2) (a? -2a 44) ie ae 
Solution: 3 l | J 
Solution =8p'+ —-W+B+ = 
i) (@-1)(a? +a4) P* Tp a ap Zz 
Given (a-l)(a’ tal) =8p'+—~ Ans 
=aa°+aatal—la*-la-1.) 8p 
ad+ 6 +h-¢ -f-\=a'-1 Ans. ii) (3-2) frets) 
ii) (3-6) (9+35+87) 2° 3p}l4° 9p? 
Given (3—6)(9 +36 +5") SpA ts if a3 px 
=3x94+3x3b43xb? —bx9-5x3b-bxb? 2 ae PE Gp 2 
=27+96 + 3 - 96 — ae — BF Zz wa 434 2, 
3 = eae f 
=27-h Ans. Zp As 2p 9p 3p 


iii) (8 +5) (64-86+67) 


_ 2 27 5 3 3 8 2 
Given (8+ 5)(64-8b+5°) =p t+ +p-Sp- aa 
: i 3 8 P Ao lip Bp 


Bx64—Bx8)48xb +bx64—bx8h+hx db? 


: 277; 8 
=512- 646 + Bb" + 646 - Bb +8 SBP oa Ans 
=512+6" Ans. i 
iv) (a +2){a? -2a+4) iii) [30 i Jom est) 
Given (a+2\(a? -2a+4) 3p op 
ax@ —ax2atax4+2xa@ —2x2a+2x4 = 3px9p? #3px c+ 3pxi-hxop? 
=a — 26° + $6 + 20 — Hh +8 zB ap 
3 1 1 | 
=at+8 Ans. -—x—--—xI] 
——_--- 3p 9p Bp 
Q2: Find the following product: 
i | 
Zip + - 
P 
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Q3: Find the following continued 
product: 

i) 60? =? Yo? ay t yO tay ty) 
ii) (+ ye Whe + y EE + YD) 

ii) Qe-y)Qct fae -2yt YP Yae-dyty) 
iv) (x-2)(x + 2)(x? -2x44)(x? +244) 
Solution: 

i) (0? = y? Oe? — ay + yp? ic? tay y’) 
Re-arranging the terms ‘ 
(24 Gy)? — 9 t YO? tay ty") 
= (rt ye? ay + WE) toy ty’) 
Using formulas 


-[oF +09 [or -oF] 
=(#+y)(e-y')  -(@+5\a-5) 
=e) -(*y 
=>x°~y> Ans. 
ii) (x + y)Ge- fx? + y* Ie + y*) 
Given (x+ y)x— yp)? + yt + y4) 
=[09? - OF Je? + FG! +) 

Pt (¥ ia ¥\(x +y*)(x* +y) 


() - eo 


=x-y Ans. 
iii) Qv- yet pXar' -2yt Yar -2y+y") 
By re-arranging the factors 
= (Q2x- y(47 + 2xyp+ ¥) 
(2x4 9)(4x° -2ayto? } 
=[(2x)'-o7 ][@r? +i"] 
= (8x° -¥)(87 ¥) 
= (ee) -() 
=64x°-y% Ans. 
iv) (+2) + 2(x - 204 HU $2044) 
By re-arranging the factors 
(x-2)(x7 42x44) (x +2)(x7 - 2044) 
=[ey-@7 ] [a+] 
=> (x? -8)° +8) 
As (a-bfatbjaa -P 


= (xy —(8Y = x°-64 Ans. 


Q4: Find the product with the help of 


Solution: 
Given (ve -yy)(x+ ay +y) 
Formula is 

(a-b@ +ab+8)=a0 - 


“(SY +5) +(0F | 
“(A -(i 
=Vexx yyy 
=[rvx-ydy 


Ans. 


Q5: Simplify with the help of formuta 


Ex? + yt JER? = xp + yt). 
Solution: 

Given (x” 43 )(x"? —(Qyy" 49°) 
Formula is 

(athe +ab+h)aa +h 


www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 


(Page 91 of 318) 


For more notes & academic material visit our Website or install our Mobile App 
Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp 


MATHEMATICS NOTES FOR 97 CLASS (FOR KHYBER PAKHTUNKHWA) 


ey 


=(x" +y)Lrr —x'yl+y 


=" HO a8 
Surds and Their Application: 

Si A number of the form 4/a where a is 
a positive rational number is called a surd. 
Note: A number will be a surd if: 

2 dtis an irrational number 

ii) ftisaroot 

tif} fix aroot of rational number 

543 are both 
irrational numbers. First number V3 isa 
root of a rational number 3. The 2" num- 
ber ¥5+ V3 is a root of an irrational num- 
ber 5+. So the first number V3 is a 
surd. The number NE is not a surd. Simi- 
larly ¥-2,¥-3 are not surds because -2 
and -3 are negative. 

Order of a Surd: 

Inasurd Ya here n is calied the order of 


the surd. (OR) The surd index and a is 
called the radicand. 


EXAMPLE @i 


= 1 
Hf x=2+ V3, find the values of x+— 


For example V3 and 


and x? + r z 
x 
Soiution: 
I 
Since x=2+ V3, 
243 
1 2-3 
x (2+¥3)(2-¥3) 
Multiplying the denominator and numera- 
tor by 2~ V3 ie. by the conjugate of 


248 


ui 
x 


35 8 
4-3 


* x+t2@4v3)42-V3)=4 


x 


Now, [=+4] =l6> x" 


x 


1 
and x7 +—>. 


Solution: | 
Since x=V3-i,1- ; 
x V3 
Ie v3+V2 
x ev 
82 Bie 


3-2 


cate) WS v= 
Now, (x-4] = (-2v2) 


x 


=>xt L ~2=4x2=8 
a 
Pat=lo 
x 


EXERCISE 4.7 


Q1: State which of the following are 


surd quantities? 


i 81 i) V1+V8 
iy (VS iv) 432 
vy) 2 vi) Vitz 
Sotution: 

i YB 


Ans.This éxpression is a surd. 


wy Vi+V5 


Ans.This expression is a surd. 
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i) (WS 


Ans. This expression is not a surd. 


iv) 432 

Aus. This expression is not a surd. 
v) oo 

Ans. This expression is not a surd. 
vi) Vita 


Ans. This expresston is aiso a sturd. 
Q2: Express the following as the sim- 
plest possible surds: 


i) viz ii) V48 
iii) J240 
Solution: 
i) Viz 
Given ¥12 = ¥2x2x3 
=2¥3 Ans. 
iy) V48 
Given J48 = V16x3 
=V¥4x4x3 
=4V3 Ans. 7 
iy 240 
Given ¥240 = J2x2x2x2x15 
22x25 =4V15 Ans. 


Q3: Simplify the following surds: 
i) 2-V3)+V5) 


i) W3-4) 2+) 

iti) (V2 + V3)(V5 + V2) 
iv) @G-2V3)G+2N3) 
Soulution: 

i) (2-V3)6+V5) 

Given (2-V3)G+V5) 
=2x3+2¥5 —3V3 - V3 x V5 
=6+42¥5-3V3-VI5 Ans. 
ii) (3-4) (V2 +) 

Given (¥3—4)(V2 +1) 


=V3xJ24V3x1-4V2 -4tx] 
=V¥6+V3-4V2-4 Ans. 

iti) (V2 + V3)(V3 + V2) 

Given (J2 + V3) (V5 + V2) 

=V2x V5 +V2xV24+V3 «V5 4 V3 «V2 
=Vil0+V4+J15+ V6 
=V10+2+V15+J6 Ans. 

iv) @-2V3)@G +2V3) 

Given (3-2V3)(3+ 2y3) 

Use formula (a—b)(a+h) =a? —b? 


(3-2V3)3 +2V3) = Gy -@v3P 


=9-2? (V3)? 
=9-4x3 
=9-12=-3 Ans. 
Q4: Rationalize the denominator and 
simplify: 
1 3 
) = ii) = 
 F 45 
itt) i iv) 3s 
ul >= V mien ne 
vz-1 245 
Pee ae ae : 
5-2 J5+2 
Solution: 
qe 
v7 
. I 
Given —= 
ar 
Divide and multiply by V7 
lat = i ai Ans 
V7 V7) V7x7 7 
3 
ii) 
V45 
Given 2 
V45 
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_ 1 NS 

= et Ae 
Divide and multiply by A 
Ans. 


N2-1 
Given J2-1 
tl 241 
Vvo-1 V241 
(Divide and multiply by V2+1 . 
eee ee 
W2-)W2+D 
__ V2+1 
~ 2y =aF 
s(a-blatb) =a -P 


241 


5 
Given = 
245 


32-5 
x 


“er e-) 
_32-V5)_ 
WF 


(a-bXatb=a -P 


_ 52-5) 
=I 
=-5(2~ V5) 
=-10+5V5 
=5¥5-10 
ye 
V5-2 V5+2 


Given alee 
V5-2 J54+2 

By L.C.M 
_V5+Z4+V5-Z 
~ (5 -2)(V5 +2) 
_ ows 
“Ws5-DW5 +2) 
arts 
SY 
_ 25 _ WS 


5-4 I 


=2N5 Ans. 


Ans. 


Q5: If x= J5 +2, find the values of 


xt sand x ph, 
Qo 
Solution: . 
Given x=J5+2 
= V5 +2then Li 


x, ¥542 


(Divide and multiply by /5 —2) 


“WS eae 2) 
__¥5-2 
(W5y°-@y 
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Pee 2J5| Ans. 
x 


Square on both sides 
+ 2 
(++4) (sy 


> vadhereaxs 
x 


> e4tar=20 
a 
>rxr +t 20-2 


Ans. 


Q6: If x 


Shore 
x sand wets. 


Solution: 
Given ee 
va=V24+V3 then = “EF 
(Divide and caey by ¥2~ 3) 
1 2 -v3 
. EB 8-8 
; & 
G2 +32 - V3) 
Bes 
~ 2F - 3 
1_v2-v3 _ 2-3 


x 


2-3 -1 
=-1V2- V3) =-V2 +3 
Now ee -(-v2 +3) 


V2 +3, find the values of 


Ans, 


Squaring both sides 


(--) -@ 


veto any 
2 


vat _zes 
x 


vetigi2-10 


Q?: if x=5-2V6, find the values of 


2,1 
xttand xt. 
x x 


Solution: 
Given x=5~2V6 
(Divide and multiply by 5+ 2V6 ) 


x=5—-2V6 then b= : = 
x 5-26 
13 5+2V6 
x 5-26 Sine 
5+2V6 


~(5—2Wo) (+ NOD 


www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 95 of 318) 


For more notes & academic material visit our Website or install our Mobile App 
Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp 


MATHEMATICS NOTES FOR 97 CLASS (FOR KHYBER PAKHTUNKHWA) 


Solution: 


Given x= 


if 
V2-1 


(Divide and multiply by V24+ y) 
1 etl 
J241 
_ 241 
~ (2-D@2 +1) 
v2 
~ (2Y - 0 
_V2+1 


x= 


Pat 


vaV2+1 


Now xt Qi4n-W2-p 
x 
= fo +1- WE 41 


! 2 Ans. 


Square on both sides 


Q9: if x=/10 +3, find the values of 


1" i 
x-—and x? +—. 

x x 
Solution: 


Given x=VI0+3 


=10+3 then dees. 
x V10+3 


Divide and multiply by ¥10 -3) 


Now x-+=(Wi04 3) - (10 - 3) 
7 & 
= 40 +3- AL +3 


xto6 Ans, 
x 


Squaring both sides, we get 


(x-4] = (6) 


> vaeh-2536 
x 
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Qi6: If x=2-V3,find the value of 


2~V3ehen 4-1 5 


Divide and suitiy by 2+V3) 
x 2-3 2+V3 

a 243 

§ 2-492+93) 

i. 24+ 3 

~ OY =6BY 


a2tv3 =24V3 


a 2473 


- fb +2468 =4 


sted 


Squaring both sides 


(+ +1) =4y 
< 


el 
=> r+ Zt+2=16 
= 


x 
Square again both sides 


(© +4) =(4) 


iii) 


iv) 


y) 


vi) 


: Select the corre 


mr? + Bune? — Sin? = 
J (a) snr? {b) -7nr 
(c) ur (d) air? 
OY )E' Y= 

v (a) xt p* 

ob) y¥ 

(©) xy" 

(d) x*y* 

(4x) = 

{a) 64x')* 

(b) 64x°y"” 

(co) 64x7 yp” 

(d) 64x" 

(7x4 4v)~(Gx-6y}= 


{a) 3x 
(b) 2x+10p 


(c) 4xty 

Y(d) 4x +10 

(a+b)? -(a-b) = 

Jv (a) 4ab 

(b) 2(a° +8") 

(c) @ —4ab + 2° 

(@) a’ —5! 

(a+becy = 

(a) P+ b $07 

(b) +8 40? +2ath+e) 
Jf (ce) +8 +0? +2fab + bet ca) 
(d) at+b4e42(ab+bc+ca) 


vii) @ +b = 


(a) (a+ hy —2ab(a +6) 


www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 97 of 318) 


For more notes & academic material visit our Website or install our Mobile App 
Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp 


MATHEMATICS NOTES FOR 97 CLASS (FOR KHYBER PAKHTUNKHWA) 


(b) (a+.5)(@? +06 +57) 
(c) (a—6)(a* —ab +b’) 
¥(d) (@+b)(@ -ab+b’) 
viii) Conjugate of 3~¥5 is: 

(a) 3-5 

(b) -3+.V5 

(0) 345 

(a) V3 +5 


ix) Which of the following expressions is 


I 
equivalent to the expression (m’ + 4)?? 
(nm? +4) 
a= 2 


(b) Vim? 44 


10 > 
3 es +4 
d) —— 
© m+2 
x) For which of the following expres- 
sions a+ is not a factor? 


(a) a’-B? 

Yb) ats 

(aed 

(d) a‘ -b* 

12x*y> 15a*°b* 
25a°b* 16x" y? 


Q2: Simplify: 


Solution: 
12x*y* 
25a*b* 


i 45 
5 ety’ 


15a°b* 
16x’y? 


Bah 


Given 


2x-3 

Q3: Evaluate rer for x=2. 
Solution: 
Given 2e3 

x —xtl 
Putting the value x =2 
_ _2(2)-3 
~ OF -241 

god Died, ane 
4-24+1 3 


Q4: Find the values of x?+ py’ and xp, 
when x+ y=7, x-y=3. 
Solution: 
We know from formula 
2G? ty a(t yy) +x- yy 
Putting the values in R.H.S 
=(77 +) 
=494+9=58 
202 +?) =58 
Divide by 2 both sides 
Ze+y) 3" 
Zz  z 


x+y =29 


> Ans. 


We know from formula 

xy =(xt yy -(e- yy 

Putting the values in R.H.S 
=(7¥ - By 
=49-9=40 

4xy = 40 

(Divide by 4 both sides) - 
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Q5: Find the values of a+h+c¢ when 


e+ 4+ =3 & abtbe+ca=3, 
Solution: 
We know from formula 


(athecyY oo 40° +6 +2ub+Mhe+2ea © 


(athtey =P +P 40 +abthet+cu) 


Putting the values in R-FLS 
= 43+2(3) 
=43+6=49 
(arbtcy =49 
Taking square root of both sides 


=> fla+rb+ey =V49 


= atbt+c=t7 Ans. 


Q6: Hatb+c=6 & a +h +0 =24, 


then find the value of ab + be + ca. 
Solution: 

Given a+h+ce=6 

Squaring both sides, we get 
(atb+ey =(6" 


a+b +c" +2ab + 2be + 20a =36 


4b +0 42(ab+ber+ca)=36 
Putting the values 

24+2(ab+ be+ca)=36 

ab +be+ca)=36—-24=12 


2(ab + be+cay=12 (Divide by 2) 
Zab +be +a) Ke 

Zz Z 
=> |ab+be+ca=6 Ans. 


Q?: If 2x-3y=8and xy=2,then find 


the value of 8x°-27y*. 


Solution: 
Given 2x-3y=8and xy =2 


Taking cube on both sides 

(2x-3yy =(8) 

=> (2x) ~(3y) —3(2x)(3yX2x -3y) = 512 
=> 8x -27y"* —18xy(2¥—31) =512 

Put values of 2x—31°=8and xv =2 

=> 8x? -27y? -18(2)(8) = 512 

=> 8x? —27y*® — 288 =512 

=> 8x" -27y* =512 +288 = 800 


=> 00) > Ans. 


27y 


Note: Book question # 7 is wrong 


Q8: If xtteg, then find the value of 


1 
xt. 
x 


Solution: 


Given vets 
x 


xeteg 


Taking cube on both sides, we get 


=> (- +1) =(8)" 
x 


Pedea[ret)-sia 
x x 
Put values of xetas 
x 
pm! 
X45 +3@) =512 
x 


= vetimsi2 
Yo 


vetesi-u4 
x 
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oe [° +—-=488) Ans. 
x 


Q9: Find the product: 


(4s S)(os 251] 
(3° 4x) 25 16x* 


Solution: 


= f4 5 16. 
Given omer pate + 
5 4x25 


ea) CGT 


Formula; (a—-A)\(@ tab +h? )=a' —B 


a 
QU0: Sita plity SS — 
x -16 


Solution: 
Given — 
x42 
axe x t 
> er + 
+400 -4) we-4 xt? 
Taking L-C_M of first two terms 
2x? x i 
ies Fy Sasa 
(4 4yat-4} x -4 x42 


_ 2x — x 4x 2 i 
(x2 +4)(v42)(¥-2) x42 


_ 2x =x —4x+074+4)(x-2) 
© 4dr +2)00-2) 
ee ee 


(¢ +4)Q° -4) 


* ww +4) (re -4) 
—8 


= ew ~uthfa-byad -F 
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Additional MCQs of Unit 4: 
Algebraic Expressions & 
Algebraic Formulas 


1. In polynomials P(x) the power is. Dees > 
(a) Realnumber (b) Natural number (c} Non-negative number — (d) none 
v Ans. {c) Non-negative number 
2. (at b¥ t(@a—by =... 
(a) a+b? (b) 4ab (c) (a> +47) (d) none 
v Ans. (c) 2(a’ + 67) 
3. (at by -(a—-bY =o 


(a) 2047 +8") (b) a +B? (c) 4ab (d) -4ab 
Jv Ans. (c) 4ab 
4, xen if x#0 is... expression. 
x 
(a) Rational (b} Irrational (c) Polynomial (d) none 
¥ Ans. (a) Rational 
5. zee its lowest term is........... 
rm 
oe; tp ORE mm 
1 
7 Ans. (b) —— 
ns. (b) aia 
6 When x=2, y=-3 then x? -ys... 
(a) 6 (b) 5 (c)9 (d) -5 
. JS Ans, (d}-5 
TF. a t3abl(at byt B=. 
(a) (@+by (b) (a@-bY (c) a? +0" (d) none 


¥ Ans. (a) (a+ 6)° 

8. (ab) (@ + abt B=. 
@a+e (b) ab? (c) (a+b) (d) (a—5y" 
J Ans. (b) a? - 5° 

9. Anumber of the form a where a>0 iscalled.....”..... 


(a) Radical (b) Radicand (c) Surd (d) none 
Ans. (c) Surd 
10. If x=2+ V3 then he eeieineess 
x 


1 
{a) na (b) 2-3 
¥ Ans, (b) 2-V3 


(d) none 
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: The highest number of factors 
common to all given expressions or poly- 
nomials is known as highest common fac- 
tor (HCP). 


EXAMPLE (1) 

Find H.C.F of x’ - y? , x? - xy 

Solution: 

Given that 

x ay? =(xt y)r-y) 

x —xy=x(x-y) 

We see that x — y is a common factor. 

« HCF=x-y 

There are two methods to solve or find 

H.C: 

1. H.C-F by factorization 

2. H.C.F by division 

$ find H.CF by divisi 1: 

i) Write the given expression in des- 
cending order with respect to varia- 
ble. 

ii) Divide higher degree polynomial by 

lower degree polynomial. 

Repeat the process till the remainder 

is zero. 

Last divisor is the required divisor 

H.C.F of the given polynomials. 

Vote: When we want to find H.C.F of three 

volynomials, first find H.C.F af any two of 

hem, then find H.C.F of this H.CF and 

he third polynomial. 


EXAMPLE (2) 
ind H.C.F of ax’? +Sax+6a, ax’ + 
ux? + 14ax and 15a(x? - 4). 
lution: 
* + Sax + 6a = a(x? + 5x46) 
=a(x" +3x+2x4+6) 


ii) 
v) 


=a[x(x +3)+ 2x +3)] 
= a(x +3)(v4+2) 
ax’ +9ax* +) 4ax =ax(x? +9x414) 
=ax(x?+7x+2x4+14) 
= ax[x(x + 7)+ 2(x+7)] 
= ax(x+7)(x+2) 
ISa(x? — 4) =15a(x—2)(x 4 2) 
In the above factorization we see that 
a{x+2)is common to given three expres- 
sions, it also divides exactly the given ex- 


pressions. 
-. H.C.F =a(x+2} 


i. by sion: 


Find H.C.F of 2x°+7x?+4x-4 and 
2° 49x? +1bxt2. 

Solution: 

Let P(x)=2x° +7x7 +4x-4 and O(x)= 
2x7.9x" +1Ix+2 = 


i 
De 4 Te 4x4) 20490 +142 


+ +dP t4ng4 


ae +1146] +90 443-42 
$24 60 


x4? |. 224746 
$90 441 : | 
Heh 
hsp 
=X 


The L.C.M of two or more polynomials is 
the polynomial of least degree which is 
divisible by the given polynomials. We 
find L.C.M by two methads. 

1. L.C.M by factorization 

2. L.C.M by division 
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EXAMPLE (5) 
Find LCM of x?+4x+4and x? + 
§x+6. 
Solution: 
x+4xtd =(x429 
=(x+2){x+2) 
x 45x46 =x 4+3x4+2046 
=x(x+3)+2(x+3) 
=(x+3)(x+2) 
L.C.M=common 


factor 
L.C.M=(x+2)x (x +2)(x +3) 


L.CM= (+2943) 


factorx non-common 


EXAMPLE (6 ] 
Find L.C.M of x?-4x+3, x?-3x+2 


and x?-5x+6. 

Solution: 

x —4x=3=x°-3x-x43 
=2x(x—-3)-1(x-3) 
=(x-3)(x-I)— 

xX? -3x4+2=x7-2x-x4+2 
= x(x-2)-x-2) 
=(8-2)@-D —> (2) 

x? ~Sx+6 =x" —3x-2x4+6 
= x(x —-3)-2(¢-3) 

© =(4-3)(x-2) —>(3) 

In expression (1) and (2) x—1 is a com- 

mon factor. 

In expression (2) and (3) x~-2 is a com- 

mon factor. 

In expression (1) and (3) x-3 is a com- 

mon factor. 

Therefore 

L.C.M= Common 

factor 
=(x-I)(@~2)(x-3)x1 
=(x-D(x-2)(x-3) 


factorx Non-common 


Product of two polynomials 
= H.C.Fx L.C.M 

Theorem( } 

If A and B are given polynomials and 
their H.C.F and L.C.M are represented 
by H and Z respectively then; 
AxB=HxL 

Proof: 

Since H (H.C.F) is common factor of po- 
lynomials 4 and B, then it divides exactly 
Aand B. 


ta 429-1) 
H 


And 2.25 —> 2) 
H 


Clearly @ and 6 have no common factors. 
Equation (1) and (2) can be written as 
A= Ha ——> (3) 
B= Hb ——~ (4) 
The L.C.M= common 
common factor 
Or L=Hxaxb 
Multiply both sides by H! 
HxL=H(Hxaxb) 
Or AHxL=HxaxHxb 
Or HxL=(Ha}x (Hb) 
Or HxL=AxB 
Using equation (3) and (4) 


gr aazixil 


factorx non- 


EXAMPLE (73 

Find L.C.M of x°-6x7+11x-6 and 
x? -4x43. 

Solution: 


First we shall find H.C.F of given polyno- 
mials: 
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P-$x43) % -6c +16 UY 
tf. t4x43 


-3| -6x7+15x-9 Divide by -3 

e524 Jax’ 4r43 (x45 

x2 Multiply by 2 

DE 8x46 

teh 450 
52° - 1x46 

—_*2_ Multiply by2 
Sa —2+12 
sae" 525x415 


3] 3x-3 Divide by 3 
gel) 2 ~5x+3 (21-3 
$23 


-H+h 
coees 


Hence H.C.F of x°-6x’+1llx-6 and 
x —4x43 is x-1. 
“LOM= product of two polynomials 
; HOF 
_ (6 = 4x43)" - 6x? + 1 1x6) 
- x-i 
Divide x° —6x? +11x-6 by -x—I 


x1)" — 6x? #1 1x6 (x? - 5x +6 
sex 

a 586 41x 
T58o #5x 

SE -£ 

+ 6K Th 
0 

Therefore L.C.M =(x* —4x43)(x7 —5x+6) 


EXERCISE 6.1 


QI: Find H.C.F of the following ex- 


pressions by factorization method. 
i) (x+6)and x?-36 


ii) x‘-ytand x4+2x’y' + y* 
iit) x-3, x7 -9,(x-3)? 
iv) PS (x- yet 2yy, PP Cr- yf? 
(xt 2p F(x- yy (xt 2y) 
vy) .2x*-2y",67 + yt idgrt6y7, Or +9)" 
Solution: 
i) (x+6)’and x? -36 
Given (x+6) =(x+6)(x+6) > (1) 
And x? —36 =(x7)-(6)" 
=(x+6)(x- 6) (2) 
From (1) and (2) (2+ 6) is common. 
Hence H.C.F=|x+6] Ans. 
ii) x*- ytand x'+2x7y'? + y* 


Given x'-y'= (7S -(F 
PY +y?) 
=(x+ y)r- ye? + ¥)>0) 
And 4 +279 ty =0°F 42°74 07 
HOP FPP HHP +Y)I OQ 
From (1) and (2) x? + y’is common factor 
Hence H.C.F= 
ini) x-3, x? -9,(x-3F 
Given x-3=x-3-(]) 
And x? -9=(x)’ -G)’ 
=(x-3)(4+3)>(2) 
And (x—3¥ =(x-3)(x-3) 3G) 
From (1), (2) & (3) x--3is common factor 
Hence H.C.F =[x=3] Ans. 
iv) 2°3?(x- yl (xt 2y)?, 2°37 (x- y)? 
(xt 2yy 3 (x- yl (xt 2y) 
Given 273*(x- y)’(x+2y)’ 
=2.2.2,3.3(x — yx — yx — yet 2y) 
{x+2y)>() 
Now 273?(x- y)’ (x4 2y) 
= 2.2.2.3.3(x — yx — yx + 2y) 
(x+2y)(x+2y)—(2) 


a(x’ -y 
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And 3*(x-y)°(x + 2y) = 3.3(x- y)(x— yp) 

(x +29)8) 

From (1), (2) and (3), H.C.F 
=3.3.6—y)(¥- v)(x+2y) 

(x-y¥ (v+2y) Ans. 

vy) 2x4 -2y',67 + Days ey +67 0" +oy 

Given 2x" -2y* = ay -OF y) 


= Ax -¥\(e + yx) 
= 2(x ~ ¥)(x + ye +y’) > (1) 
And 6x° +12xy+ 6y =6x° +6 +6ay +69" 


=6x(x+ y)+6y(x+ y) 

=(x+y)(6r+6y) 

=6(x+ y)(x# y)>(2) 
And 9x° +9 = a(x + ¥) 


=O(x+ ye —-yty ) >) 


From (1), (2) and (3), the common factor is 
x+y 


HCF=[r+y] 


Q2: Find H.C.F by division method. 
i) x-x-Gand x?-2x-3 
ii) yp’ -3y+2 and py? -5y?+7y-3 
iii) 2x5 -4xt-6x & xh + x7 -3x°-3.x7 
ivy) 2a°+80x? +5x4+25 and 
+57 NS 
Solution: 
i) x -x-6and x7 -2x-3 


x -x-6)°-2x-3 (1 


ax FxF6 
=[-*4+3 
x-3)x° -x-6| 442 


Ans. 


be zx 

2x-6 

42x56 
0 


ii) y-3y+2 and y’-5y'+7y-3 


~-3y42)/ Sy? +7y-3 
tf F4yt? F3yt2 


es &. 
Bad 
ee aw A 

0 


Hence required H.C.F 

- Ans 

iit) 2x8 -4x*-6x&@ x5 +x°-3x° -3x* 

\ 284.68 ( 2 
42420" 76x F 6x7 


—6x' +64) 46x" -60 
~e4x 


x43" -3y' -3x7 


Divide by -6 
x ba x 


godevax Meets —3e (ed 


er ge tx 


Divide by 2 2x1 -2e'- 4x? 


Hence required H.C.P 


=x? +xor x(x+1) Ans. 
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iv) 24° +10x7 +5x4+25 and 
we+Sx? -x-5 


2 
45x? —x—-5) 2 + lox + 55425 
+20 + On? = 2x 510 


Divide by 7 


Divide by-1__ [= 


Ans. 


Q3: Find L.C.M by factorization: 
i) xtpx-y? 


Hence required H.C.F=|x+5 


i) x -y', x-y 

iii) x’ -x,x° -x’ and x*- x" 

iv) PF (x-yP (xt 2py VF (x- (xt By 
and x° +547 -x-5, 

Solution: 

i) xtyx-y 

Given x+yand x?-y?=(x+y)x-y) 

L.C.M= common factor x uncommon factor 

« LC.M=(x+y\a-y) Ans. 

ii) x*- yy’, x-y 


Given x7 - > =(x-y)(e tay+y’) 


And ¢r—y) 
-.L.C.M=common factor x un-common 
factor 


L.OM=(0—y)(? +xyt-y”) 
Or LCM=x*-y 


iti) xi-x,x°-x? and x*- x’ 


Ans. 


. iS s 3 
Given x° — x, x8 —x?,x° —x 
a 
x -x=x0"-1) 


=3(@’) -()*) 


=x =D +1) 
=x(x-Dxs D7 +1) 
And 2° = x7 = 2° (x -1) 


=< (G7 -09) = @- DG? +x41) 


And 


“L.C.M=common factar x un-common 
factor 


L.OM=(x4lDQ-) 

(7 4+DG 4x41) Ans. 

iv) 23-(x- Y (xt 2 PF (xe WV xt2y 

and x° 45x? -x-5. 

Given 2°3°(x— y¥ (x4 2¥Y 
=2.2.2,3.3(x—yMx—yx- yXa42y) 
(+2y)>(D 

And 2°3°(x— yy) (x+y) 
= 2.2.2.3.3(x — yx — yx + 2y) 
(x4 2y)(x4 2y) (2) 

And given 3°(x— y)"(x+ 2y) 
=3.3(x- y(x- YE +2y) 7G) 

From (1); (2) and (3), L.C.M 
= 2.2.2.3.3(x- y)(x~- yx—y) 
(x4 Zyxt 2y)a+ 2y) 
=2537(x— y)'(x+2y)? Ans. 


————— 
Q4: Find H.C.F and L.C.M of the fol- 


lowing expressions: 


Qo x - 2x? -13.x-10& xox? -10x-8 


ii) 2x*-2x°+474+3x-6 and 
4x4 -2x° +3x-9 

iii) a*-a°-at+ and «' +a’ +1 

iv) 1-x7-x¢ 4x5 and 142x427 
oxt x8 

Solution: 

i) x9 -2x7-13.x-10& x - x? -10x-8 

Let A=x'* —2x* -13x-10, 
B=x-x-10x-8 
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First to find H.C.F 
xox? ~1o-8) X-2¢-1B-10 L 
tx Fx FOS 


Divide by 


ps Eat Se 
x+k+2] X+Koep 


+X 4Kad 
a) 


2 HC.Fax7 43x42 
LOM= AxB 


Put values ~~ 
_ (8 -2x" -13x-19Q6 ~ x? ~10x—8) 


= 


xi +3x+2 


Divide B by H-C.F 


FAC = KEK 
0 
Hence required L.C.M 
=(x—4)(x* — 2x? -13x—10) Ans. 


ii) 2x7-2x° + x7 +3x-6 and 
4x1 22x +3x-9 
Let A=2x*-2y' 4x7 +3x-6 
And B=4x° —2x7+3x-9 
First find H.C F 
x re he ae! 
SE FAP LERFIZ LD 
Be 20393] 26 = 28 HE K ale 
a2 EH Ft 


Divide by 2 [47-6 
2x3) 26° 2x? ~ 39 43( x-1 
428 436 
~2 +h 
Fz 4B 
0 


Hence required H.C.F 
Ans. 


AxB 


L.CM= (1) 
ACF 
Put values in (1) 
_ 28 2? 4.7 +304 4x" - 27 432-9) 
2-3 


Divide A by H.C.F 
x =x+2 
2x7 -3) 24° -2x° +. +3x-6 
+2 
~ 26 443? 43x 
rae 


x3x 
+438 
0 
Hence required L.C.M 
= (0 —x+42)(4x4 — 2x7 +3x—9) Ans. 
iii) a*-a°-a+ land ai +0241 
Let A=a* -a@ -—a+] 


And B=a‘+a°+! 
First find H.C.F 


a‘+a’+] faa +f l 


ra +4 ta? 
Divide by -i [— aa? a 
atata) M+d tila 
tite ta 
-a' +1) +a? ta\-4 
tél 


auth) le 
tf taxa 
a@+atl 
l 
@+atl) P+dry 
tf afr 


0 
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Put values in (1) 
2 (a -a@ -a+l)(a' +a’ +1) 
atatl 
Divide A by H.C.F 


2° —a? a+) 

$2 $20? $20 
ar hrt 
tgs fr] 


0 


Required L.C.M 
=(@-2a+1)(a*+a7 +1) Ans. 
wiv) Dex? ext tx & 1420447 -x4- x5 
Let A=1-x?-x*+3° 
And B=l+2x4 x7 —x*- x5 
We find H.C.F 


vote elo ts Zt 2c4l (4 
; go ttte 
Taking -2common | —-2x'+2x+2 ” 


weal | Paxt- x1 (x-l 
ty Fx 
ha hed 
aft hil 
0 


. LHC =x‘ -x-1 


Lom=2%3 
HOF 


Ans. 


>) 
OF a8 =? +1 x4 407 4-24) 


L.C.M= ; 
x -x-1 


2 LCM = (xx — x4 +? 42x41) 


=>L.CM=(«-Il+ 2x44? -x4- x) 
Q5: H.C.F and L.C.M of two polyno- 
mials are x-2 and x? +3x* -6x-8 re- 
spectively. If one polynomial is x* + 2x 
-8, find the second polynomial. 
Solution: 

Given H =x-2 

L.C.M=x' +3x° -6x-8 

And A=x’ +2x~8 then we find B 
AxB=HxLl 


=e-2_, 


0) 


= (x—2)(7 + 3x? —6x—8) 
x +2x-8 
x+l 
x2 421-8) 3% 43x? -6x-8 
1 £2x? F8x 
M428 
tt 248 
0) 
Now B=(x-2)(x+1) 
Bax? +x—2x-2 
= Ans. 
Q6: If product of two polynomials is 
xi +5x°-6x?-2x-28and their H.C.F 
is x-2. Find their L.C.M. 
Solution: 
Given Ax B= x* +5x° —6x? —2x-28 
H=x~2tofind L=? 2 


ltd 
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Jé —6x? 2x28 
thE F14x7 
Ba" —2x-28 
+947 16x 
JAE - 28 
2a 5 28 


0 


2LC.M=|x?+7x°+8x+14| Ans. 


Q7: H.C.F and L.C.M of two polyno- 
mials are x5 and 2x° + 11x? +2¥x-15 


respectively. Find polynomials of degree 2. 
Solution: 
Given H=x+5 
L=2x +11x?4+2x-15 
We find both polynomials A and B 
As AxB=HxL 
= (x45)(2x" +1 1x? +2x-15) 
Put in P(x) 
P(l) = 20y +111)? + 2(1)-15 
“=24114+2~15=0 
:.x=]or x—lis one factor. For 2™ factor 
divide L by x-1 


xehxsr=i 


2x? 413x415 
x-1)2x?+41x7 42x15 


2x' 2x? 
Jan? 42x 
Jan? $13x 


[Sx=TS 
LsxeTs 
0 


L=(x-D(2x* +13x +15) 
L=(@-U(2x? +10x4+3x 415) 
L=(x-I[2x(e +5) +3(x + 5)] 
L=(x-I)(x4+5)(2x +3) Ans. 


=x°-x4+5x-5 


=> |A=xit+4x-5 
And B=(x+4 5)(2x +3) 
=2x7+3x410x415 
B=2x? +13v+15 


=i Ans, 


Q8: If product of two polynomials is 
x? +6x? -3x7-56x-48 and 
L.C.M is x°+2x?-11x-12.Find their 


their 


Given Ax B= x* + 6x" —3x? ~56x-48 
And L=x*4+2x?-tly-12 

We have to find H.C.F=? 

Weknow HxL=AxB 


= yu4%8 


meal) 
Putting the values in equation (1) 
x" +6x" - 3x7 -56x-48 
x 42x" -T1x-12 


H= 


x+4 
x? 42x? 11x12] x” 46x" ~ 3x? —56x— 48 
44s Fx? E12 
ARS + BT 44S — 
IE + IO BAEZ A 
t) 
~. Required H.C.F= Ans. 


Q9: Wagar wishes to distribute 128 
bananas and also 176 apples equaily 
among a certain number of children. 
Find the highest number of children 


who can get the fruit in this way. 


Solution: 


x+4 


Given total bananas = 128 
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And total apples = 176 

Let the highest number of children to get 
both fruits=HLC.F =? 

We find H.C.F of 176 and 128 by division 
method 


I 
128)176 


128 2 


484128 
% I 
32 | 48 
32 
16 |32 
—32 


ro 


x 
Hence the highest number of children get 
fruits =16 Ans. 
i iS. 2 
An algebraic fraction is the quotient of two 
algebraic expressions, For example 


3x7 +4a 
xt 


EXAMPLE ie 
Simplify 


+y Poe 
reer 3xt+2y 
Solution: 
x+y xoy 
3x+2y 3x+2y 

(x+ 


=~ G++ oy). LOM =3x+2y 
Gx+2y) 


_xtpts- xt ptr f_ 


3x+2y 


EXAMPLE (133 
eee XY X72? 
Simplify Sep eo 
Solution: 
xy XH 2y 
xty xy 


ne a 
xt+y 


or 


x? -2y? 
(+ y¥)Q@-y) 


_ = yr~y)-(" - 29") 
(e+ yMx-y) 
_¥ ¥a-dyty -x42y¥ 
(x + y)(x=y) 


FEXAMPLE (4) 


wry 


Ytayty 
Simplify SEP 2S arty i 


x-y 
Solution: 
Yayty vtyty 1 
Ie eee at 
x+y xy xy 


ot. Sys) 
“eee = Ge Vor €: 


1 
(e+y)-y) 
Moa Mes 22 _ 
xty x-y (xt yxy) 
Sr++ y-1 


G+ y)-¥) 
22 a bee ae 2x-1 
-y¥ ray 
EXAMPLE a 
er ¥ I 2 
Simplif - - 
PMY Fay k FHS +BY HT 
Solution: 
y z 1 _ 2 
yry-2 y+5y-14 yw +8y47 
y. 1 2 


O+N0-2) 0-247 G++?) 
LO tD- tN-Ay-2) 
+N 2) +7) 
_ yi +Ty-y-l-2y+4 
(vt D0'- 29 +7) 
ie yt4yt3 
+1)(y-2) +7) 
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. (vt+DG'+3) 2 ¥t3 vi) ao, 4 Gax 
GFDE-DOP*D (P-2U+T) Sx-y 3xty 9x -¥ 
ee , ayy ax'y 
EXAMPLE 463 Sop xt tee ne 
x4 1 
Simptify —— x it) et ae ae 
me x3 _ @+7at10 a? +10at 16 
n 1 1 2a da? 
ix) + +t 55 
a-b ath ath wtb 
xwe-x-2 eoxyty tap ty? 1 
: ay ~_ x) + aes 
— a4 * (x4 3)@—3) Factorization vey? vay? 
x-3° ((-2)(e41) Solution: 
Eliminating common factors a. * 2y 
i) + 
_ 44x43) SEP ety 
(x-2)(e+1) : 2y _ xt+2y 
a Given + moet 
EXAMPLE ( ip xty x+y oxtyp 
j xox 2 -3x-9 (By taking L.C.M) 
Multiply 5 ay TY xed. 
2x7 + 5x43 x -9 ii) on 
and write the answer in simplified form. 3x4+2y 0 3x42) 
Solution: 
The work may be indicated as follows: By L.CM 
72x 7 3x-9 _xt fran ff 
5x43" 3x42) 
___ x(x—2)(x-3)(2x +3) A De Ang 
(x41)(2x +3)(x 4 3)(x-3) 3xt2y 7 
___ x(x-2) pee 2 ¥ 
(x+1)(x+3) mn) pod yr? y?-4 
2 2 , 
pps Se Given ie 4d aoe. 
Xx +4x43 y-2 ye? y-4 tai 
By L.CM 
[ EXERCISE 6.2 | _3y+2)-2y-2) | 
QI: Simplify: (y- -)(v +2) 


ren Fa 
i) x, Py ety dey 


_3pt6-2y4+4 oy 


x+y oxty (3Sxt+2p 3Bxt2y 
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x-y_ x -2y? 
xty (xt+y)-y) 
By L.C.M 
_& yl -@ -2y’) 
(e+ YG@-y) 
_ Gf ty’ -2ay)-(2* 27") 
x -y 
—y =(+ ye-y) 


_# ty -day- 7% +2¥ 
=f +¥ -2y x ray 


x -y 
= Ans. 
SEY: 
) x ey y 
nee Yar Itoy-¥ 
Given 2) 1 


2? Tae “42 hy y 


Factorizing the detonator of each fraction 


ie ee ees Le 
"2x? +2xytayty? (y)'- (2x 
y 

“Bity-y¥ 

& x x-y 

| Dx V+ WR+Y) (Y-2Yy+2x) 

pe eee 

2x(x+ y)— y(e+ Y) 

7 x xy 

“(xt y)\(Qx+y)  (y—2xK2x4+ y) 

roy cee 

(e+ y)Qx- y) 

7 x a («-y) 

(x+y)(2x+y)  (2x-y)Qzx4y) 
y 


(a 
(x+ y)(2x—-y) 


_ (2x - y) + Yat V+ Arty) 
(x+ yy(2x+ y)(2x—y) 
2x? — xy tx? - m+ xy + ¥ 
(+ y)(2x¥ =) 
_ 3x ty 
¢ ve (4x? -?) 
vi) a 6ax 
3x-y _ t+y “ox? - -y 


Ans. 


a 6ax 


Given 


t z 
xy 3x+y 9x7-y? 
By L.C.M 
_aGxty)taB3x-y) bar 
(3x—y)(3x+y) 9x? - y? 
_ Sart Gf +3ar- gf bax 


Gx -OY 


__ 6 _ 6 
oxy oxy 
=0 Ans. 
vii) 2 +24 29 
x-y xty x +y? 
Given y + ¥ + oy 
x-y x+y Wty 
By L.C.M 
Lt y+ y@-y) , 2ay 
-YNE+Y +r 
4x’y 


¥ 4x°y 
“ty 


4x’y 


xi+y? 


x+y’ 
ot firyif | dy 
yy -y iy x a 
2xy oxy 4xty 

¥-y ety as 

By L.C.M 
_2Ax + y¥ +B -y') | ary 
@-y ety) FHF 
_Dy+ Bf +20 y- BF 


(-y') 


x+y" 
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_ 4xy " 4xy 
ae ee 3 4 4 
xy x+y 

By L.C.M 


= 4x’ y(x! + y*)+ 4x? yO — p‘) 
YG" +) 


_ ax’ y + Sof 4 Axly— ef 


4a° 
*F +4 bt 
2a? + Jab +2 — eb 4a’ 
(@y-@y Tae 
4° 4d? 


es pe 
a’—b* at +54 


FOF _ Salat sb) 44a at 04) 
8’ y (a* -b*)(a* +b") 
Soe SS By L.C.M 
» 1 _ 4a’ + Sa BS da" — ae BT 
= : EE 
viii) a@t+7at+10 a’? +idatl6 ; (ay -@*Y 
I __ 8a A 
Given [———_ + -———_ ar nS. 
a+7a+l0 a” +10a+16 3 ‘ : ‘ 
By factorizing denominator of each frac- x) x -xyty at tayty "s 1 
tion ety “yp ey 
1 1 pe 2 a 
= 5 2 xyty tty 1 
day @+2a+8a+16 | Given Pe eon fp Pop 
1 
“Mattar dat+2)+8a+2 & _ Ghat) 
By L.C.M G+ Gav) 
COME) pitt ohh ® 
at+S)\(at a+2)+(a+ Se 
+8445 Gye) G?-y), 
“(ar Dlatya+8) Formula: x — y* =(x- ya" +37 +9") 
Se = 2ael3 eee 
(a+2)(a+5)(a+8) xty x-y ¥-y 
3 By L.C.M 
wy ol ‘i 1 ‘ 2a da’ 
Daep a eb a+b? at +o xo frxe fh | 1 
Gi 1 2a 4a? (+ yG-y) x -y? 
en pi ee 
wen Db ath a 4h aah 2x 
By L.CM 
atB+a-K , 2a 4a° 
(a-b)(at+b) a? +B? at +b 
__ 24 4 2a Fe 4° 
a-B a@+B? a+b 
By L.C.M 


_ 2a(a? +6") +2a(a* -5*) 
(a? 87) (a? +B") 
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Por, Sted x+4 
ii) ———_ +. =—-——— _ Ans. 
x? -3x-4 2x-1 2y(x+ 2) 
., aatb) att+abt+b? 20 A lgyteye 
iv SG ree iti) x’ -5xt4 med 4x? +x-4 
a’ -6 -6 x? -3x- 4 2x-1 
7 oe -5x-4 x —dx2ex—4 
¥) a Given pte oe ode’ exn4 aoe 
x-4 xt2 x -3x—4 2x-1 
vi) a-b a t+ab+B 2 24-4)-1-4) | 2x-t 
a’-§ ate x(x-4) 4108-4) A (x-4) 41-4) 
ee 2. 7. 
vity 2% 228 GBH) ax 
3x-12) x’ -6x+8 = x 
a‘-8a 2a-1 | a?-2a = 4Xx+1) GBR +1) 
Wi) J tSa-3 a tlatd a3 a2 GEVCxE x 
ix) 9-7 x? -2x?-3x (x41)(x-4) (x +1) 
* x46 P+ 7X46 iy) mare) eer abee 
» axtabtextbe x’ -2axta’ a’ -b? a’ -b? 
a’-x? x? +(b=a)x+ab Given &! ae) aiab+e 
Solution: -B G - 
) x?-25 a(a+b) EO f 
5-x Gs Saas “(erty a— 8) 
_ “—25 
Given =e Ans 
: ae 
Gy -G) 
tess); y) 7 xy 
~@-5) : x?-40 x42 
(Take -] common from denominator) 7 xy 
FFD GS) _ x45 a a at 
= (es) -1 7 ay 
=> -(x+5) Ans. Ga DE DQ x42 
ii xi+5x+4 | 2y? 24 (ED ! 
4y xP +3x+2 ae 1 
Given 215244, 2¥" _ 7? hae. 
4y x7 43x42 xy(2—2) 
e4xgxt4 ‘Zx vi) @-8 a +ab+h? 
~ pAyx “Sv dntxt2 a‘ -5* aiee 
3p? beh? 
Mata eior+d) 1 Given oe 
3 dy (0-42) +1(x+2) oi Ss 


_ G++) GT 1 = 
ay Ged) Gert CE ee 
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vii) 


3x- RD x? -6x4+8 

2x S x? -2x 
3x-12  x?7-6x48 
_ 2x 2 x(x-2) 
3-4) 3-4-2048 
ee’ ee x(x-2) 
~ 3x-4) x(x-4)-2(0-4) 


2, 2B 
3-4) (1-4) Ty 


Given 


a’ -2a 
at3 
a’ -2a 


2a-1 
2a? +5a-3 a? +2at+4 
a‘ -8a 2a-1 


viii) 


Given 


at +Sa—3 at+2a4d 
___a(@’-8) 2a-1 
"2a +6a—a-3 a +2a+4 
_ &a-2) 
a+3 
2a-1} 
@+2a+4 
, Aa-2) 
” (a+3) 


Ble see) pect 
Cet “ears 


Ans, 


ar3 


_ aa—2Ya' +2a+4) : 
~~ 2da+3)—M(a+3) 


ix) 9-x? xt 3x 
x46 + 7N+6 
=x 2x? 3x 

x'460 x7 47x46 

_ BY =-@Y _ xG? -2x-3) 

(x46) 47x46 


Given 


_B+5G 
x°(x+6) 

_B-9G+%) fxe-3) 410-3) 

(x46) x(x+6) +(x +6) 


Sle) er oth 
PES “GGA 


—(x+3) 
ere 
axtabtextbe. x? +2axta 
@-x? x? +(bt+a)x+ab 
atabtocthe x laid 


yom eee 
a-x x +(b+a)x+ab 
_arrortabtbe | (x¥ -2(aXx) +0)" 


x Soxtx46 


Ans. 


x) 


Given 


(a—xXa+x) x +bxtactab 
_ate)+ Hare) (x—ay 
(a-x\(a+x) x(atb)t+a(x+d) 


(atc) (a+) (+5) (e-J(a-2) (a-x) 
"(as (a+3) (a+x) )* (prof (z+) (x+a) 
_ (ate)(a-x) 
a (a-x)(a+x) 
_(at+c)({a-x) 
(atx) 
—_— Root_of Algebraic Expres- 
came root of algebraic expression can be 
found by two methods: 


1. Square root by factorization 
2. Square root by division 


@ 


1 
Find the square root if x? facta by 


Ans. 


factorization. 
Solution: 


We are to find ye tan+ia 
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EXAMPLE (27] 


Find square root of 37 + Wattle 
x 


Solution: 
Given x° +4-10(2+4) +27 
x x 
1 


=F 4h -tof set} e2se2 
x x 


= ha 2-10f xt} as 
x x 


-(++4) -axs( et} 

x x 

-(++4] -o(x+4} s+67 
x x 


2 
-(++4-5] wo —2ab+P =(a—by 
x 


Therefore +, [ + to(x+ +27 


EXAMPLE (22) 


Find the square root of 16x*-24x° + 
25x? -12x +4, 
Solution: 
16x* =4x* 
2™ element of square root 


3™ clement of square root 


4x’ -3x+2 
16x! = 242° +25x7-12044 
216x° 

-24x° +250 -1204+4 
F24x' £90" 


+16x7-12x+4 

tox el2st4 ; 
ie) 1 

Double of the first elements of square root 

Double of the first two elements of square root 


Therefor V16x‘ —24x° +25x° -12x+4 


=4(4x7 -3x+2) Ans. 
Rules for finding square reot_by di- | 
ue ae 


1. Write the expression in descending 
order, 

2. Take square root of first element 
which is 4x7, « 

3. Subtract the square of 4x” from given 
expression and get remainder —24x% 
4+25x? -12x 44. 

4. Find the 2% element of square root by 
dividing the first term of remainder. 


EXERCISE 6.3 


QI: Find the square root by factoriza- 


tion method. 

i) x +4xt4 

i) (ety) +6(xtppt+9 

iii) x7y?-8xy + 16 

i $l 1) 

iv) x7 +, -8) x+—| +18 
x x 


vy) x(x F1)(xt 2x t3)+1 
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4x6 12x? y? + 9y* 

9x*+ 24x? p? +16)" 

Solution: 

i) x? +4x+4 

Formula; a* +2ab+b? =(a+b)? 

Given x7 +4244 
= (x) + 2(z)(2)+ QY 
=(x+2F 

Taking square root of both sides 


Vet +4544 = (+2) =400+2) 
Vx? 44x44 =+(x+2) Ans. 
ii) (xt yf +6(x+ y)+9 
Given (x+y)? + 6(x+ y)+9 
= (x+2)?+2(rt y)3)+ GY 
=(x+y+3)? 
Taking square root of both sides 


Vet y)? + 6x4 p49 


viii) 


= fet ys3) =4(x+y+3) Ans. 


iti) x? y? -8xy +16 
Given x*y? ~8xy +16 
= (xy)? — 2(xy)(4) + (4)? 


=(y- 47 
Taking square root of both sides 


Vey -8xy +16 
=vOy-4)° 


=txy-4) Ans. 
2 
iv) +d o(x+4) +18 
x df 
Given vediafert) as 
x? x 


=x ah aafet 11642 
x 


=x 744 42- a(x+1)+15 
x 
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2 
-(+4-4) 
x 
Taking square root of both sides 
be ahaa Shas 
x 


(444) 


-e{a-4 4) Ans. 
x 
¥) x(x ti)(x+2)(x+3)t1 


Given x(x+1)(x + 2)(x+3)+1 
=x(xt3)(xtl)(x4 2) 41 
=(x? +3x)(x + 2xtx42)41 
= (x? +3x)(x? 43x42) 41 

Let x7 +3x=y => p(y +2)+1 
=> y+2yt1 => (yth? 

Taking square root of both sides 


¥xtr+D G+ 2)(x+3)+1 
=VO+D =t04) 


Put y=x° +3x 
=H? 43x41) Ans. Be 28 


2 2 
vi) (+3) -2(x-4) 2 
x x 4 


Given | x7 + 


) 9 
=]x+ 
4 
s]x?+ 5) -ov+4}eaed 
x x 4 
-(2+4) -o +4). 
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fr. 4. ty 
7 ‘Gi —24+ 
=> ae =2 +4) Ans. 


4x6 -12x° yp? + 9% 


3 


_28°)-208)3y)+ YF 
BFF 26R ar Gry 


-eP 


S (FOR KHYBER PAKHTUNKHWA) 


Q2: Find the square root of the follow- 
ing by division method: 

Do axt-4a° +1307 -6x49 

ii) 


Hii) x? -2x41+2xy-2y+ y? 


iv) E 


Solution: 
dx? +1307 -6x 49 
Given 4x* —4x" + 13x7 -6x +9 


atta Att 40416 


2x? -x +3 
2x? | at —4y3 413° 6x49 
as 
4x7 =x | 4% 413x? 
Fate? 
4x?-2x+3| joe? - 6K 49 
Ja = 6k + 
0 
Hence square root = (2x -x+3) Ans. 
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ytcx-4 
2 
@ 2 
x 
aif 
2x +=x 
ant 4x-4 | get 


FBX FAK 216 
F 


oe! 
Hence square root= (« + at = 4) Ans. 


iii) x? -2N4+14+2xy-2pt yp? 
Given x? —2x +14 2xy—2y4 7 
x-l+y 


X14 _ox4142xy-2yty? 


a 


+7 


2x-l} _- 
Fr +7 
2x-2+y DI + 


Disyry 
0 


Henee square root = (x—1+ )) Ans. 


iv) (« re 


dope oi 12. 
=x + 7-2-1207 +-24+36 
a, ba 
Write in descending order 
3 arate U 
=x -l2x° 4344-54 


OY poet 3a 2 yt 
Mee Moe 


Z fe, I 
Required square feats [e es ae 
e x 


Q3: For what yalue of & the expression 

128 

yUS 
perfect square. 


Solution: 


4x" +32x° 496+ 


become a 


Given 4x" +32x° +96+— 


2x 484 
any AE £32 4964 
+ dat 
Axi +8 32° +.96 
£32 +64 
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=> [k=64 


xo 
i) What should be added to? 


ii) What should be subtracted from? 
iii) For what value of x the cxpression 
4x‘ 12x) +17x7 -13x +650 that it 
becomes a perfect square? 
Solution: 
2x? | asf 128 4173? 13246 
4% 3x | yo 4178 
: ZF 49x? 
4x? 6x42 | ge 13x46 
+8 F12xt4 
—x4+2 


1) Ifweadd x~—2then the given expres- 
sion will be a perfect square. 

If we subtract —x+2 from the given 
expression then it will be a perfect 
square. 

If the expression is a perfect square 
then —x+2=0 > -x=-2 

=> lx=2). 


Q4: What should be subtracted and 
added to the expression x* 4x? +10x+7, 
so that the expression is made perfect 
square? 

Given: x’ —4x' +10x+7 

Required: To find what should be sub- 
tracted and added to the expression that is 
made perfect square. 


ii) 


iii) 


Solution: 
As x*~4x° +10x+7 
x? -2x-2 
1M ay 41047 
+f 
46 410247 
tA 442 
AE 41047 
FA 48x44 


is 2x+3 

So -(2x +3) should be added or subtracted 
(2x +3) to make the expression a perfect 
square, 

Result: Hence -(2x+3) should be added 
or (2x43) should be subtracted to made 
the expression a perfect square. 


Q5: Find the value of / & m for which 
the following expressions will become 
| perfectsquares, 9 

iy xt 44x? +16x7? + bxtm 
ii) 49x*- 70.x° +:109x7 + £x-m 
Solution: 
i) x4 +4x°4+16x? +ox+m 
Given x*+ 4x? +16x? 44x +m 

x 42x46 


P| x 44 4 16x? + bee 
a 
2x? +2x AR +162? 
£4 443? 
2x7 44x46 Jaet tixem 


+)oe? #240436 


ix—24x+m—36 


The given expression wil! be a perfect 
square, if 7x—24x=0 

= lfh=24h >1=24 
And m—36=0 > m=36 


. 24 and m=36) Ans. 
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ii) 49x‘ -70x° $109x7 +1x-m 
Given 49x* — 70x? +109x? +1x—m 
Tx? -5x+6 
AOE —Wre +1008 +e—m 
£498 


1x 


14x? — 5x 


~ 36 +109x2 
¥ IAF 425x? 


14x? —10x+6 


BAK’ the—m 
£84" 560x436 
e+ 60x—m-36 
For perfect square Ix +60x =0 

=> 1=-60 
And -m-36=0 
=> m=-36 Ans. 


i) 


iii) 


iy 


y) 


vi) 


Q1: Select the correct answer. 


H.C.F of a? —8b’ and a? —4ab+ 457 


v (a) a-26 

(b) a? +2ab +5? 

(c) a+ 25 

(d) (a+ 26) 

L.C.M of (2x +3y) and (2x+3y/ is: 

(a) 2x+3y 

(b) (2x +3 yp 

(c) (2x+3y)° 

¥ (d) (2x+3y)8 

HLCF of a? -6° and a? + ab+8? is: 

(a) a+b 

4b) a +ab+5" 

(c) a—b 

@) (a-by 

L.C.M of (a—4)*and (a—5)° is: 

(a) (a@-4) 

(b) (a~8y 

¥(c) (a-b)* 

(d) (a-by 

Reduce to lowest terms 10 +3K*—?) 
152-2) 


¥ (a) —— 
(b) 2x 
( 022 


(d) whe i) 


2x43) 
3 


form 


Simplified 
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ao 1)(v+2)(x+3) 
8x-3 

(x+I(x-2)(¥ +3) 
8x+6 

oem rrar a re 

(x-I) e+ 2)(¢ +3) 


4@ 8x+9 
(w-1) (x + 2)(«+3) 


(b) 


x) LCM of a? ~atland a +1is: 


(a) a+l 
(b) a? -a+tl 
Y@ art 


our Website or install our Mobile App 
SS (FOR KHYBER PAKHTUNKHWA) 
(d) atl 
Q plify the following: 
5 3 s 
i) —-~—_+ 
) Is+4 5743542 s?-5-2 
ii) a + b- % ¢ 
{c-a)a-b) (a-b)(b-c)  (b-oe-a) 
2 
ify yearns ee day 
ayo x -dxt4 
iv) a-b a tabt+h? 
r) a 
ab awe 
Solution: 
set 
2std s*+3s+2 s’-s-2 
Given -= 2 t+ = 
2s+4 s' +3542 so -s-2 
te 8 ne 
Us+2) s?+2y+s4+2 
5 
sO 
gs -2s%5-2 
J a Fe 
~2(s42) s(s+2)+1(s+2) 
‘ 
dete an SON 
s(s—2)+1(s-2) 
_ Xs—2Xs+1)—3x 2(s-2)+28(5 +2) 
4 HAs +2X8-2Ks +1) 
_ S(s* —s—2)-6(s — 2) + 2s(s +2) 
: 2s +25 2K +1) 
_ 5s? -Ss-10-65 +124 28" +45 
7 2s +2)s-2)(s +1) 
__ 1s? -Ts+2 
© 26s" - Ns +) 
ii) a + 6 i c 
{c-aya-b) (a-b)(b-c)  (b-e)(e-4) 
Gi a Me & c 
iven 
: (c-aXa-b) (@-bXb-c) (6-cXe—a) 


Taking L.C.M 
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_ a(b—c)+ b(c—a)+e(a-) 
~ (e-aXa-by(b-c) 


_ hsb + We sb + se Kb 


torize 
P(x) =x - 6x" +1 12-6 
Put x=! 


(a—b)(6—c{e—a) 


0 
* (a—by(e—a)(b—c) 
=0 Ans. 
x-d 2xy 


iii Tarra 
i xy" “x -dxt4 


Given = ay oxy 
xy ox -4x+4 
Formula; a? —b? =(a—b)(a+ 6) 
GF -QF ,. 2xy 
yy (x - 2002) + QF 
G4) G-B hg 
hy 2 
_ x42) 
~ ¥-2) 
a-e* ao abt e? 
a‘-5* ate 
ab a*+ab+h? 
a6 ash 
(ay —(bY of P+ ab+b 
“@ y- (ey a+b 
_(a—bXa? +ab+8?) a tab+o" 
(#8 Ya +84) 
(ob (ah ee F) 
G-Da+by ae) 
GO 1 


pe ee A 
(gi +abtb") 


Ans. 


iv) 


Given = 


e+e 


Ans. 
ath 


Q3: Find L.CM of x°-6x7+1ix-6 


and x? -4x+3. 

Solution: 

Given x’ ~ 6x? +1 1x-6 and x’ -4x+3 
AS x —6x° +11x-6 

Since by using factor theorem, we can fac- 


pQ)=(y ~6(1) +110) -6 
=> pi)=1-6 411-6 
=> p(l)=12~12 
=> p(lj=0 
Hence x=] or (x-1) we can find other 
factors by division, so 
x -6x° +11x-6 
(-1 
x -5x+6 
x1)  -6x7 +11x-6 
40x 
— 560 + 11x -6 
£540 45x 
SS -f 
46658 
0 
=> p(x)=(x- I? - 5x4 6) 
Let Q(x)=x°-4x43 
= O(I)= (CP - 40) +3 
> OW =1-44+3 
=> O(I)=4-4=0. 
=> x=lor (x—]) isa factor of x? -4x+3 _ 
Simple division 
xv+x—3 
x-] X 4x43 
ete 
4x43 
4X Ex &. 
ware 
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=> O@)=(-1)@"+x-3) 
L.C.M of 

p(xjand Ox) is 
(3° - 4x43) 


(2° -5x+6) and 


OR 

L=(x* —Sx+6)(x—-I(x* +x-3) Ans. 
Q4: Find the square root of: 
i) 4x? -12x+9 
fi) xt t4x?+6x?+4x41 
Solution: 
i) 4x7 -12x+9 
Given 4x*-12x4+9 
As 4x°-12x+9 

= 4x? -6x-6x4+9 

= 2x(2x —3)—3(2x—3) 

= (2x~-3)(2x-3) 


= (2x-3F s(a-by =(a—bXa—d) 
Taking square root 
(2x-3Y =2x-3 


Hence 4x°~12x+9=2x-3 Ans, 
ii) x4 +4x? + 6x7 44x41 
Given x“ 443° +6x7 +4x41 
As x8 44° 46x 44x41 
Now we find square root 
42x41 


+40 46x" 44x41 
+f 
KE 46x 44x41 


+4 44x? 
2 + seri 
£2 + ety 


2x+3 


2x7 +2x 


So Vx'+4x° + 6x7 + 4x41 


=x’ 42x41 


Hence square root =x" +2x+1 


Think: 
Q5: Simplify: 
x-y xt axptxct yz, xty? 


xt xtptt yt xy 


3 2 3 
ve tytztye x+y 


vtxyty x -y 


x42 


xr-y tay tazt ye ety? 

xaxrcys+y* x-y 

OWE days) axty)eelx+y) 
GtzOF tite?) txt ty 


EEG? may ty") 
(x-y)r+ ¥) 
A? ay KHER? at?) 
(ett pot 2 ty erty) 
+t YG? Vt Yt) 
GPexze 2 yai ex?y? + y4) 
__ Gtx y tyYary) 
Gt +p 4 yO 422427) 


= x+y 
~ GP t3z427) 
Hence the simplified form is 
xty 


=———_ Ans. 
(x5 +xz4+2°) 
RK 
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tw 


Additional MCQs of U 6 


Algebraic Manipulation 


The highest number of factors common to all given expression is called... 


(a) L.C.M (b) H.C.F (c) Remainder (d) Factor 
v¥ Ans. (b) H.C.F 

To find H.C.F there are........... methods. 

(a) One (b) Three (c) Two (d) Four 


Jf Ans. (c) Two 
The H.C.F of x? -¥ and x? — xy is...-.e 


(a) x+¥ (b) x= ¥ () P= (d) none 


v Ans. (c) x? - y? 


Common factors x non- common factors is the formula of........... 

(a) L-C.M (b) H.C.F (c) Remainder (d) none 
v Ans. (a) L.C.M 

How many methods are used to find the L.C.M of a polynomial? 

(a) Three (b) One (c} Two (d) Infinite 
~ Ans. (d) Infinite 

The L.C.M of x7 +4x+4 and 2° 4+5x+6 is... 

(a) (x+2)(243) (b) (x + 2)P(x43) (6) (x-2F (x +3) (d) none 

v Ans. (b) (+ 2)?(x+3) 


Relationship between H.C.E and L.C.M is.......-... 


(a) xB = (b) AxB= (c) AXxB=HxL (d) none 


Ans. (c) AXxB=HXL 


The quotient of the twe algebraic expressions is called........... 
(a) Algebraic fraction (b) Algebraic expression 
(c) Polynomial (d) none 

¥ Ans. (a) Algebraic fraction 


& - 
The value of 22 42-” =... 


3x+2y 3x+2y 
4x 2x Sx 
a b d 
@) 3x+2y ( ) reap €) 3x+2y (aynone 
/¢ Ans. (b) : 
( say 


. How many methods are used to find square root of algebraic expression? 


(a) One (b) Two {c) Three (d)} Infinite 
v¥ Ans. (b) Two 
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UNIT 8: 
LINEAR GRAPHS & THEIR 
APPLICATIONS ~ 


Cartesian Plane & Lincar Graphs: 


Let {L2pand B= ({3.4}are any lwo 


sels. Then the Cartesian product of 4 and 
B denoted by Ax B ie. 
Ax B={(13).(L4).(2,3).(2.)} 
Cartesian product of a real number set is 
Rx R= {(a.b) {a,b R} 
A rectangular coordinate system is formed 
by two perpendicular number lines, one is 
horizontal and one is vertical which inter- 
sect at the zero point is called Cartesian 
plane. The point of intersection 0(0,0) is 
called the origin. 


Quadrant-JI 
v<Oy>0 


Quadrant-I 
x>0,y>0 


Quadrantill 
x<O0r<0 


Quadrant-IV 
x>0,yp<0 


It is divided into 4 quadrants. 
In first quadrant, x>0,¥ >0 


In 2™ quadrant, x <O.y>0 

In 3 quadrant, x<0,y <0 

in 4" quadrant, x >0,¥ <0 

Each point which we draw in the xy-plane 
must be in ordered pair form (a,b). Where 
a is called abscissa and & is called ordi- 
nate. Both (a,4) are called coordinate. 


JEXAMALE 
Determiue the x-coordinate and = y- 
coordinate of the following points. Men- 
tion the quadrant in which each points 
lies. Aiso plot the points. 


i) GB.) ii) (-2, -4) 
iti} (4,0) iv) (1, -3) 
Soulution: 


i) In the point (-3,), the x-coordinate is 
3 and y-coordinate is 1. The point 
3,1) lies in quadrant II. 


ii) In the point (-2,-4), the x-coordinate 
is -2 and y-coordinate is -4. The point 
(-2.-4), lies in quadrant If. 

iti) In the point (4,0), the x-coordinate is 


4 and y-coordinate is 0. The point 
(4.0) lies on x-axis. 


y 

iv) In the point (1,-3), the x-coordinate is 
1 and y-coordinate is -3. The point 
(1,-3), lies in the quadrant IV. 

Scale: | small square = | unit along x-axis 

Scale: | smail square =| unit along y-axis 


JEXAMPLE (53 

The points A, B, C and D are shown in 
the graph. Write the coordinates of the 
points. 


Solution: 
The points are A(5,4), B(-6,-5), C(3,-6). 
D(6,0) 
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To draw line segment, triangle, rectangle. 
square and parallelogram by joining the set 
of given points: 


EXAMPLE (24 
Draw a triangle ABC by joining the 


points A(-2,3), B(4,2), C(1,-3). 
Solution: 


Steps of Construction: 

a) Plot the points A(-2,3), B(4,2) and 
C(1,-3) on the xy-plane. 

Draw the straight line through the 
points A and B, B and C, A andC to 
get the sides AB, BC and AC of the 
triangle ABC. Thus ABC is the trian- 
gle. 


b) 


Draw a parallelogram by joining the 
points O(0,0), A(1.4), B(4,2) and CG,-2). 
Solution: 


a) Plot the points O(0,0), A(1,4), B(4.2 
and C(3.-2) on the xy-plane. 
b) Draw the straight line through O and 


A, A and B, B and C and O and C to 
get the sides OA. AB. BC, and OC re- 
spectively. of the parallelogram or 
joined all the points by drawing 
straight line. OABC is a_parallelo- 
gram. 


EXERCISE 8.1 


Qi: Determine the x and y coordinates 


of the following points: 


i) A(-7,5) ii) B(0, 7) 

iti) CC-3, 8) iv) D(-3, -3) 

v) E(10, 12) 

Solution: 

i) Given A(-7,5) here 
x=-7,y=5 

ii) Given B(0,7) here 
x=O, y=7 

iti) Given C(-3,8) here 
x=-3,y=8 

iv) Given D(-3,-3) here 
x=-3, y=-3 

v) Given £(10,12) here 
x=10, y=12 


Q2: Mention the quadrant in which 


each of the following point lies. 
i) ACI,V2) ii) BE-3,-2) 


iii) C(5,5) iv) D@,-5) 

vy E(-V5,v7) 

Solution: ‘ 

i) Given point A(-].¥2), it lies in 2” 


quadrant. 


ii) Given point B(-3,-2), it lies in 3 
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quadrant ; "Q4: Plot the points associated with the 
iii) Given point C(5.3), it fies in 1" qua- | ordered pairs AC B(43), C35). 
drant D(-4-5S), E44) and F(0,5). 4 
iv) Given point D(3,-5), it lies in 4" | Sofution: 
quadrant Given points are A(3.5). B(4,3), C¢S.-5). 
vy) Given point E(NS.NT), it lies in 2 | D(-4,-5), E(-4.4) and F(0.3) 
quadrant Their plotting is shown 
Q3: Plot the points A, B, C and D en Y 


the xy-plane. 

i) AG.1), BG.4), C(-5,6), DB,-3) 

ii) A(-1,0), B(O,-1), C(2,-2), D(3,3) 
iii) A(4,4), B(0,0), C(8,-6), D(-7,5) 

Solution: 

i) AGI), BZ,4), CC-5,6), DG,-3) 


Q5: Write the coordinates of the points 
A, B, C and D in the given graph. 
| Solution: 
‘ From the graph, the coordinates of points 
A, B, C and Dare written below: 
AG3,2), B(4,-2), C(O, -3), D-4,9} 


ii) A(-1,0), B0,-1), C22), DG,3) 


ay 


+Di3.3) 


Q6: Draw a line segment by joining the 
points (5,7) and (-7, 9). 
Solution: 

Given points are 

A(S, 7) and B(-7, 9) as shown in the figure. 
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Q7?: Draw a triangle 48C by joining 
the points A(5,7), B(8,-3), C9,4). 
Solution: 

Given points are 

A(S. 7). B(8. -3) and C(9, 4) 


Q8: Draw a parailelogram OABC by 
joining the point O(0,0), AG,-4), B(1,-7) 
and C(-2,-3). 

Solution: 

Given points are O(0,0), .A(3.-4), B(1.-7) 
and C{-2.-3) 

Their graph is a parallelogram OABC 


Q9: Jein the points O(0,0), A(,0), 
BG,5), C(0,5) to draw a are. 
Solution: . 

Given points are O(0.0). A(G,0), BG.5), 
C(0.35). There graph is a square OABC. 


OVE ALSO) 


Ql0: By drawing the graph, that the 
points A(O,1), B(1,2), C(2,1) and D(1,0) 
are the vertices ofa rectangle. | 
Soluti 
Given pvints are A(O,1), B(1.2), C21) 
and D(1,0). Their graph is a rectangle 
ABCD. 


1! pr 


y 


Alinear Equation in two Variables: 
Definition: An equation of the form 
ax+ by =c (where a, b and c are constants) 


is called a /inear equation in two variables. 
The solution of a linear equation in two 
variables is a set of ordered pairs satisfying 
the given linear equation. 
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Graph: 3x-5y =10 
Solution: 
We first solve for y: 
3x—Sy=—10 
=> -y=-3x-10 


=> pote 
“§ 
Put x =—5, we get, 


Pere = 3-5)42 
ae 5 


=-3+2=-1 

Similarly, 

Put x=0,we gel y=2 

Put x =5,we get y=5 

So the ordered pairs (-5, -1), (0,2), (5.5) 
satisfy the given linear equation. 

Note that there are infinite number of or- 
dered pairs that are soiutions to the linear 
equation e.g. (10,8), (-10. -4) ete. 


JEXAMPLE (134 

Draw the graph of yp =-2. 

Solution: ; 

To draw the graph of y =-2, we first con- 


struct a table showing a few values of x 
and y. 


Plot the points (-4,2), (-2,-2), (0,-2), (2,-2), 
(3,-2} in the xy-plane. By joining the points 
we get the graph of y =-2. 

In the graph of y=—2the distance of the 
line is 2 units below the x-axis. 

Drawing the graph of the equation of the 
for x=a. 

The graph of the equation x=a is a ver- 
tical line which is parallel to y-axis. 


EXAMPLE 3 
Graph the equation x=4, 

Solution: 

We construct a table for some values of x 
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We plot the points (4-3). (4.0) and (4.3) 
on the xy-plane. The line passing through 
the points (4.-3), (4.0) and (4,-3) is the 
graph of x=4. 

The distance of line from y-axis fs 4 units. 

Drawing the graph of the equation of 
the form y= mx. 

EXAMPLE (133 

Graph the equation y = x. 

Solution: 

Here m=l. let x 
x=0 then y=0 


~3 then y= --3 
x=! then y=1 
x=2 then y=2 
x=4 then y=4 


a 

EZ EIERE 4 
Now we plot the points (-3.-3). (1,1), (4.4) 
as shown in the graph. Thus the line join- 
ing the given points is the graph of y= x. 


EXERCISE 8.2 


Qi: Determine whether or not each of 
the following ordered pairs are solu- 


tions to the linear equations given: 
a) (6,1), x-5y=1 
b) (5,-10), 2x+ y=6 
ce) (8,4), -y=2 
d) (3,4), x+3p=2 
Solution: 
a) (6,1), x-5y=1 


Given x-S1 =|——>(]) 


ree) 


Put x=6. v=1 in equation (1) 


6-S(I)=1 
> 6-S=!l>!e! 
LHS=RHS (True) 
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-.(6,1) is the solution of given equation (1) 

b) (5, -10), 2x+ y=6 

Given 2x+ y=6—(1) 

Put x=5, y=~10 in equation (1) 
2(5)+(-10)=6 

=> 10-10=6 > 0#6 

LHAS#RHS 

Which is not possible. 

~.(5,-10) is not the given solution of equa- 

tion (1) 

¢) (0, 4),x-y=2 

Given x-y=2—> (I) 

Put x=0, y= 4 in equation (i) 


(False) 


0-4=2 
=> -4#2 (False) 
LHS#RHS 
«.(0,4) is not the solution of given equa- 
tion (1) 


d) (3,4), x+3y=2 
Given x+3y =2—>(1) 
Put x=-3, » =4 in equation (1) 
-3+3(4)=2 
=> -34+12=2 
=> 942 (False) 
LHS#RHS 
-.(3,4) is not the solution of equation (1) 
Q2: Which of the following points are 
on the line 3x+2y-6=0. 
(1,)),(4.-3).G,0),(2,0),(0,2),(0,3),(-2,6) 
Solution: 
Given equation of line 
3x+2y-6=0- (1) 
Put (1,1) in equation (1} 
3(1)+ 21) -6 =0 


=> 5-6=0 
=> -1#0 (False) 
LHS#RHAS 


..(1,1) is not on the line. 
Put (4,—3) in equation (1) 
3(4) + 2(-3)-6=0 
=> 12-6-6=0 
=> 12-12=0 


=> 0=0 (True) 
LHS=RHS 
«.{4,-3) is on the line. 
Put (3,0)in equation (1) 
3(3)+2(0)-6=0 
=> 94+0-6=0 
=> 3#0 (False) 
LHS#RHS 
-.G, 0) is not on the line. 
Put (2,0) in equation (1) 
3(2)+ 2(0)—-6 50 
=> 6-6=0 > 0=0(True) 
LHS=RHS 
«.(2,0) is on the line. 
Check for (0,2), (0,3), (-2,6) 
Put (0,2) in equation (1) 
=> 3(0)+2(2)-6=0 
=> 04+4-6=0 
=> -220 
-. Point (0,2) is not on the line. 
Put (0,3) in equation (1) 
3(0)+ 2(3)-6=0 
0+6-6=0 
6-6=0 
o=0 
L.H.S=R.H.S 
«.(0,3) is on the line. 
Put (-2,6), put x =—2, y=6 in eq. (1) 
3(-2) + 2(6)-6=0 
=> -64+12-6=0 
=> 0=0 
-12+12=0 
AsLHS=RHS 
The point (-2,6) is on the line. 


(True) 


a to a 
Q3: Construct a table for four pair of 
values satisfying the equation x~ y= 4. 

je ee 


Solution: 

Given equation is x-4=4 
>x-4=eyp > y=x-4 (1) 

Put x =—1 in equation (1) 
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-1-4=-5 
Put x = 0 in equation (1) 
v=0-4=-4 
Put x =1 in equation (1) 

vel-d=3 


in equation (1) 
Shs 


“.The four pair of values satisfying the 
given equation are {-1.-5). (0-4), (1.-3) 
and (2,-2). 

Thus the table is 


Q4: Draw the graphs of the equations: 


a) y-2x=6 b) y=l1-x 
ce) y=? d) y=x 
Solution: 

a) y-2x=6 


Given y-2x=6 


Or +=6+2x—> {Il} 


—4 in equation (1) 
=6+2(-4) 
6-8=-2 

3 in equation (1) 
+2(-3) 


Put 3 


=6-6=0 
Pul x =—2 in equation (1) 
y=642(-2) 


y=6+2C-1) 
y=6-2=4 
The table is under 


¥ 7 


Now She graph of x—21= 


b) y=i-x 
Given y=]-~x—— (1} 
Put x =-2 in equation (1) 


y=l-(-2) 
ys l+2=3 

Put x =—1] in equation (i) 
y=!-()) 
yriltl=2 

Put x =0 in equation (1) 
y=l-051 

Pur x=1 
v=l-1=0 


The table is under 


x 2 -I 0 I 
y 3 2 1 0 


ce) y=2 

Given y =2 

Since y is constant and the graph of y in- 
tercept (y-axis) is 2 and parallel to x-axis. 
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Put y=15 in equation (1) 
3x- 715) 21 
=> 3x-105=2) 


Put x=14 in equation (1) 


3(14) -7y=21 
ad yax = 42-7y=21 
Given =x —>() => 42-2)=7y of 7¥=21 
Put x=-1 in equation (I)=> y=—-I a 
Put x=0 in equation (1)=> y=0 ee anas aria 
Put x =1in equation (1)=> y=) Put x =~2 in equation (1) 
Put x=2 in equation (1)=> y=2 3(-2)-7y=21 
The table is under = -6-7y=21 
x 0 1 -l 2 => -6-21=7y or 7p =-27 
x 0 1 -] 2 27 
The graph of v= x is: yor 


y 


Q5: Complete each ordered pair so 


that it satisfics the given equation. 
i) 3x-7y = 215 (,15),14,)(-2, ) 


ii) S5y+ 6x =30;(5, ).(,- 6), (4) 
iii) 2p+9x = 36; (6, ),(0, ), ( -0) 
iv) 4x4 77 = 56; (,2), (6), (0,) 


y= 21; (15), (14, )(-2, ) 
Given 3x -—7¥ =2}—(D 
And cle wivcn co 1S (14. (-2.1 


Hence the complete ordered pairs are: 
(42.15), (14,3), (-2-22) Ans. 


ii) 5y + 6x = 30;(-5, ),( ,- 8), (4) 
Given 5y+6x =30-—(I) 
And also given (-5. ), ( .-6), ( .4) 
Put x =—5 in equation (1) . 
Sy + 6(-5) = 30 

=> 5y-30=30 

=> 5y=30+30 

=> 5y=60 


> y= = 12 
B 
Put + =—6 in equation (1} 
5(-6}+ 6x =30 
=> -30+6x =30 
=> 6x =30430 
> 6x=60 


50" 


=10 
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Pin y= 4in equation (1) 
M4) 6x =30 
> 20- ov= Hi 
230-20 


> oy=I10 
= x45 
A, 3 


Hence the complete ordered pairs are: 
(5) 
( 5.12).(10, -6), (34 | Ans. 
ao) 


iii) 2 + 9x = 36; (6, },(0, ), (0) 
Given 2)'+9x =36—(1) 
And also given (6, ), (0, ),( ,0) 
Put x =6 in equation (1) 
2¥ +96) =36 

=> 2v+54=36 

=> 2y=36-54 

=> 2p=-18 


=> y=--=-9 
Zz 


Put x=0 in equation (1) 
2y +9(0)=36 
=> 2y+0=36 > 2p=36 


Put y=0 in equation (1) 
2(0) +9x =36 
=> 04+9x=36 => 9x =36 


=18 


= vat =4 
g 


Hence the required ordered pairs are: 
(6.-9),(0,18), (4,0) Ans. 

iv) 4x+ 7 y= 56; (2), (,0) (0,) 
Given 4x+7¥=56—>(1} 
And ( ,2).( ,0), (0, ) 
Put y=2 in equation (1) 

=> 4x+2(2)=56 

=> 4x+14=56 


Put 3°=0 in equation (1) 
=> 4x4 7(0)=56 
= 4x4+0=56 = 4x=56 
14 
> Y= =14 


Pat x=y in equation (1) 
=> 40} + Ty = 56 
= 0+75=56 = 7v=56 


Hence the complete ordered pairs are: 
(2.2), (4.0).(08) Ans. 


Q6: The weight in kilogram and age in 
years of a person is expressed by the 
equation y=2x, where y (in kg) and x 
(in years). Draw the age-weight graph 
from the values of the following table: 
15 | 20 30 | 
30 | 40 | 50 | 60 


table and draw its graph 
in xy-plane as follow: 

Let | square = Son 
1 square = 10 on y-ay 


os i is 2 as 


Q7: The graph shows the relations be- 
tween the units of electricity consumed 
and the total cost of the electricity bill 


(i) Find the cost_of the bill if 300 units 
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(2) are consumed, {ii) The number of 
units used when the bill is Rs. 1500. 
Solution: 


400 

Un 

Zr) 

see 

0 1NG 200 3800 4on San 
Cost of the bill is using the graph we shail 
answer the following: 
i) We can see from the graph that if 300 
units are consumed, then 
Cost (c) = Rs.2500 

it) When the bill is Rs. 1500, then the 
number of units used = 150 units. 
Q8: Draw the graph from the following 


table by using a suitable scale. 
fx | ofa] 5s [7 7 -4 
Loy 4 3 6 8 3 


Solution: 
Using values of the given table we can 
draw its graph as: 

; 


Conyersion of Graphs: 


if two quantities in a relation either both 
are increasing or decreasing then the graph 
of the relation will be straight line. 


Conversion aph of Miles inte Ki- 


meters. The relation is represented by the 
equation M = f{K). 
y 


Kilometers 


1M =1.60km 
MTlo1j[2 3 [4 5 
Km | 1.60 | 3.20 | 4.80 [ 6.40 | 8.00 
Scale: 
1 mile=1 unit along y-axis 
1Km =1 unit along x-axis 
versi i $: 
Note: 1H =2.5A where H =hectares, A= 


acres. 
First we write a table m which hectare are 


converted into acre. 
6 
15 


fH[1[2]3]4]5 


A [2.5 3 7.5 | 10 | 12.5 
Scale: Let 2 smal! squares=| unit 


Heerates, 


Kilometers 


y 
Conversion of Degree Celsius into 
Degree Fahrenheit: 


Note: F° = 2c" +32 


lometers: 

Let the variable ‘4@” denotes the distance 
in miles indicated along y-axis and ‘K’ 
denotes along x-axis the distance in kilo- 
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Conversion of Pakistani_Currency 


into Foreign Currency: 
Us#] 1 2 3 4 
PKR | 160 | 320 | 480 | 640 


120 


gn 74g 300 


EXERCISE 8.3 


QI: Using the conversion formula 1 mile 
=1.64m. Draw the conversion graph of 
Miles-Kilometers if distance in miles are 
given as: 

1M, 3M, 4M, 5M (M is used for miles) 
Solution: 

Since 1M =1.60 Km 

The table values are; 


Scale: 
Take 1M =1 unit along x-axis 
1 Km =Tunit along y-axis 


The graph is shown below: 


Kilometers 
De a x 


* 


2 4 6 
Miles 


Q2: Draw the miles-kilameters graph. 
If distance in kilometers are given as 
1km, 2km, 3km, 4km and Skim. 


Solution: 
As 1.60Km=1M 
=> lKkm= als 0.625 
1.60 
Then 
 x(Km) | 2 3 14 5 
| yA) | 0.625 | 1.25 | 1.875 125 | 3.125 
Seale: 
Take | Kar =! unit along x-axis 
tM =1 unit along y-axis 
The graph is shown below: 
¥ 
4 
wie 
2 
1 
o x 


1203 4 5 Km 


Q3: Given that 1 hectare = 2.5 acres 
(approximately), draw a conversion 
graph of hectare. Acre from the given 
values of hectare 2H, 4H, 8H. 


Solution: ag 
Given 1# = 2.5A, then 
{ca 2 4 8 
A 5 10 20 
Scale: 
Lf —1 unit along x-axis 
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be Rb ee W _ | Q5: Draw the following conversion 
Q4: Convert the following temperature graph: 


given in Celsius degree into Fahrenheit: | @) PKR (Pakistan rupees) — USS 
and then Lass its graph. Degree Cel- (4S, 38, 58) 
sius=0°C, 2°C, 3°C. Conversion formu- | (>) pice (Pakistani rupees) —GBE 
(18, 2£, 3£) 
“S$” is used for US dollar and “£" is 
Solution: Degree Celsius = 0°,2°,3" used for pound sterling, where 1$ = 
om +32 Rs. (60) approximately, 
IGBE=Rs. 100 (approx) 


Given F” 


‘ (USS) i [2 3 
(PKR oo {120 180 
{84100 : 
7 Seale: 
? Let 1$=1 unit along x-axis 
30 PKR =1 unit along y-axis 
Now the graph is shown below: 
‘ 274160 
ai 5 2 
ep Es 94 = 
3 # 
‘The table values are: 
Gs - oO 2 3 
r 32 35.6=36 | 37.4=37 
Or 2 3 US Dalkus 


Now the graph fet 1C° =] unit along x-axis ii} Given IGBB=Rs. 100 then, 


5F" =} unit along y-axis USS) 7 3 5 
PKR)[| 100 [| 200 300 
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§ Hence the solution of (1) and (2) is the 
i)’ Let 1GBB=1 unit along x-axis point P{1,1). 

50PKR=1 unit along y-axis ii) p=2x4+2, y=x-1 
Now the graph is shown below: Given y=2x+2——3.() 
¥ 
yex-il— > (2) 
The following tables are constructed show- 
ing the values of x and } satisfying both 
equations. 
Table for y =2x +2 


PKR 


Q6: Selve the following simultancous 


equations by using graphical method. 
i) 2x+p=3,x-y=0 

ti) yr2xt+2,y=x-l 

iii) x+4y=5,2x+3y=0 


iv) 3x+5y=2, 3xt+5y=8 Take the points from both tables on the 
3x-2y =13, 2x4+3y=13 graph and then draw straight line joming all 

W232) ‘ ? the points. ln the graph, the two lines are 

Solution: 4 intersected each vil int P(-3, -4). 


i) 28+ y=3.¥ -y=0 
SH 2 PI 3) se: 
Ne I (2 pa 
The tablésarcvonstraceed showing the- . 


values of4 ped eine oth equations, P05 = 
Tablefor 2x+ y=3: 


AREER : 


Table for x-y¥= 
x| -l 0 1 2 [3 4 Hence solution is the poiit (-3,-4). 
Topi f2 [3 [4 fj | tid xt+4y=5, 2x+3y=0 


Take the points from both tables on the | Given x+4y=5-—(]) 

graph and then draw straight line joining 

all the points. In the graph, the two lines ‘ 

are intersected each other at point P(1,1). The following tables are constructed show- 
- ing the values of x and y satisfying both 

equations. 

Table for x+4y=5 


2x+3y =0—> (2) 


ese ere eee 
a [2 | 2 


Table for 2x+3y=0 


qo hwue 
q 
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graph and then draw straight line joining 
all the points. In the graph. the two lines 
are intersected each other at point (-3.2). 


Hence the point (-3, 2} is the required solu- 
tion: 
iv) 3x+5y=2, 3xt+5y=8 


Given 3x+5y=2—> (1) 
3x+5y=8——> (2) 


The following tables.are formed showing 
the values-of x ané-x satisfying both equa- 
tions. 

Table for 3x+5y=2 : ~o 


Take the points of both tables on the graph 
and then draw straight line joining all the 
points. Keep in mind that in the graph the 
iwo lines does not intersect each other. 


Because they are parallel. 
As two lines does not intersect each other, 
hence the solution set is ={ }. 

y) 3x-2y $13, 2x+3y=13 

Given 3x—2y =13—(1) 

2x+3y =13—>(2) 

The following tables are constructed show- 
ing the values of x and y satisfying both 
equations. 
Table lor 3x 


Table for 2x43) =13* 


2 8 
[3 [au va 
Plot the points from both tables on the 
graph and then draw straight fine joining 
all the points corresponding ta the given 
equations. In thegraph. the two lines inter- 
sect each other at point (5,1 


¥ 7 35 


Hence the solution set is {(5,1}}. Ans. 
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Review Exercise 8 


Q1: Select the correct answer. 
i) The point (5, -2) is located in: 
(a) Quadrant I 
(b) Quadrant IT 
{c) Quadrant I] 
¥ (d) Quadrant IV 
ii) The two coordinate axes intersect at 
an angle of: 
{a) 30° (b) 60° 
4 (ce) 98° (d) 45° 
iti} The point (-3,8) is located in: 
(a) Quadrant | 
¥ (b) Quadrant I 
(c) Quadrant HI 
{d} Quadrant IV 
The lines represented by the equations 
xt+y=l and x+ y=4 are: 
Y (a) Parallel 
(b) Inclined 
(c) Intersecting 
(d) Perpendicular 
vy. The point (-6,-6) is located in: 
(a) Quadrant 1 
(b) Quadrant II 
Y (c) Quadrant Hil 
(d)} Quadrant IV 
vi. The line x = a@ where a is a real num- 
ber is parallel to: 
¥ (a) y-axis 
(b) x-axis 
(c) Both x-axis and y-axis 
(d) Neither x-axis nor y-axis 
The point (2,11) is located in: 
¥ (a) Quadrant I 
(6) Quadrant II 
(c) Quadrant III 
(d) Quadrant IV 


Iv 


Vil. 
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viii. The solution set of the lines y=2 


and y=3 is: 
(a) {5,3} (b) {4,0} 
(©) {0,0} YMG 
ix. The line y =5 is parallel to: 
(a) y-axis 
v (b) x-axis 


(c) Both x-axis and y-axis 
(d) Neither y-axis nor x-axis 
x. Solution set of simultaneous equations 
yextl, y=2x-2 
(a}x=2, y=4 
v(b) x=3, y=4 
(c) x=2, p=4 
(d) x=2,y=4 


Q2: Determine the x-coordinate and y- 
coordinate of the following points. Also 
mention the quadrant in which each 
point lies. 
) @3) C45 
iii) (4,0) 
Solution: 
i) (2,3) 
Given point (2,3) 
x-coordinate is 2 
y-coordinate is 3 
Since in (2.3) the x-coordinate is positive 
and the y-coordinate is also positive. So 
the point (2,3) lies in the 1* quadrant. 
Hence x-coordinate is 2 and y-coordinate is 
3 and the point (2,3) lies in the 1* qua- 
drant. 
ii) 4, 5) 
Given point (-4, 5) 
x-coordinate is -4 
y-coordinate is 5 
Since in (-4, 5) the x-coordinate is negative 
and the y-coordinate is positive. So the 
point (-4, 5) lies in the 2™ quadrant. 
Hence x-coordinate is -4 and y-coordinate 


is 5 and the point (-4,5) lies in the 2°! qua- 
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drant. 
iii) (4, 0) 
Given point is (4.0) 

x-coordinate is 4 

coordinate is 0 
Since in (4,0) the x-coordinate is positive 
and the 1-coordinate is zero. So the point 
(4.0) lies on x-axis. 
Hence x-coordinate is 4 and )-coordinate is 
0 and the point (4.0) lies on x-axis. 


Q3: Draw a triangle ABC ae jms the 


Solution: 
Given points are A( 


-2,3), BEA. 
3). Their graph is a triangle. 


22) and C(i.- 


Q4: Praw a parallelogram by joining 
the points O(0,0), AU.4), B42) and 


CG.-2). 

Solution: 

Given points are O(0,0). A(1.4). BU4.2) 
and C(3.-2). Their graph is a parallelo- 


gram. 


0,05 _ 


: By ng the points O(0,0}, A(5,0), 
B(S.S) and C(0,5), draw a square. 


Solution: 
Given points are O(0,0), A(5,0), BIS,5). 
(0,5). Their graph is a square. 


BSS) 


v<—_—- —- x 


ty 
Qo: Diis a rectangle by joining the 
ints A(-6,5), B(S,-5), C(5,8) & D(-6, 
Solution: 
Given points are A(-6,5), B(5,-5), C(5,8), 
D(-6,-8). Their graph is a rectangle. 


Q7: Draw the graph of the equation . 
xty=4, 
Solution: 
Given that x+ y=4 
=> y=4-x> (1) 


Put x=~1 

=> y=4-(Cl) 

=44+1=5 

Put x=0 

=> y=4-0=4 
Put x=! 

=> y=4-1=3 
Put x=2 

=> y=4-2=2 
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Put x=3 then y=4-3=1 
Put x=4 then p=4-4=0 
The table is under: 


1 
3 


¥ 5 
The graph of x+ y= 4is: 


2 
2 


3 4 
1 0 


Q8: Draw the graph of y =3. 
Solution: 
Given y=3 

Since y is constant function and its graph 
will be parallel to x-axis, this type of line is 
called horizontal line which intersects y- 
axis at y= 3. 


Q9: Draw a graph from the following 
table by using a suitable scale. 


Solution: The graph of the given table can 
be shown in dots. 


ents: 


ens 


* ec 


. s 
“rods 
Fy enessy 


Think: 

Q16: Solve the following system of equ- 

ations graphically, x+ y=2, x-y=4 
Solution: 
Given x+ v=2 (1) 

x-y=4—(2) 

The tables are constructed showing the 
values of x and y satisfying both equations. 
Table for x+ y=2 or y=2—x 


Table for x— y=4 or y=x-4 
x -l (i 1 2 3 4 
35 | 4] 3 [ -2 | -l 0 
Plot the points from both tables on the 
graph and then draw straight line joining 
all the points. The two lines intersect each 
other at point (3,-1). 


Hence the solution of equation (1) and eq- 
uation (2) is the point (3,-1). 


RRR 
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10. 


Additional MCQs of Unit 8 
ear Graphs and their Applications 


Ax B={(a,b):a@ AAbe B} is called... 


(a) Cartesian product (b) Relation (c) Function (d) Ordered pair 
v Ans. (a) Cartesian product 


The ordered pair (a,b) =........... 


(a) (6,4) (b) (-a,-b) (c} (-b,-a) (d) none 
¥ Ans. (d) none 

The two dimensional coordinate system is called........... plane. 

(a) Real (b) Space (c} Cartesian (d) none 
_Y Ans. (c) Cartesian 

If A=m and b=n elements then Ax B=..........4 elements. 

(a) mtn (b) 2” (c) mxn (d) none 


v Ans. (c) mx 


The graph of ax+by+e=0 is.. 3h 
(a) Circle (b) Straight line (c) Rectangle (d) none 


* J Ans, (b) Straight line 

The point P(2,-3) lies in........... quadrant. 

(a) 1 (by 2" ()3" (dy 
¥ Ans. (d) 4" 

Which of the following points lies in 3" quadrant? 

(a) (2,-3) (b) (-2,-3) (c) (-2,3) (d) none 
¥ Ans. (b) (-2, -3) 

ax+by=c if a#0 and b 0 is called linear equation in........... variables. 
(a) One (b) Three (c) Two (d) none 
v¥ Ans. (c) Two 

The graph of y=a is........... line. 

(a) Vertical (b) Horizontal (c) Straight (d) none 
J Ans. (b) Horizontal 

x=a represents........... line. 

(a) Vertical (b) Horizontal (c) Parallel {d) none 
¥ Ans. (a) Vertical : 
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UNIT 9: 


INTRODUCTION TO 
COORDINATE GEOMETRY 


In 1637, the French mathematician Rene 
Descartes introduced this geometry which 
is known as analytic geometry. 

Definition: That geometry in which we 
study algebra as well as geometry is called 
analytic geometry. ‘ 


Distance Formula between two Points: 

Suppose we have two points a and 6 on the 

real line; 

i) The directed distance from & to a is 
b-a. 

ii} The distance between a@ and b is 
a-6, 


iii} The distance between a and 6 is 
ja-d| or jb-al. The distance can 
never be negative. 


[Distance between two points in a plane 


The distance between two points A(x,,¥,) 
and B(x,,y,)is given by the formula 


d= Vy - xP 402-9 


EXAMPLE (3) 
Find the distance between points A(-5, 
1) and B(3,}). 


Solution: 
B 
Gu) 
VW 
aS 


Using distance formula, we have 
d= Ve -aP +0, HF 
d=y(3C-5)P +0-1" 
=G+5% 40-07 
=V64+0 
=V64=8 Ans. 


EO 

Plot the points (-3,7) and (5,9) and find 
the distance between them. 

Solution: 

Let 4=(-3,7)and B=(5,9) and suppose 
d is the distance between them, using the 
formula, then 


d=YOy-4P +0, ny 


[ a 8 


9 


¥ eT 


| 


> 


We have, 
d=V(-5+3P +9-7/9 
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EXERCISE 9.1 


Q!: Find the length of AB in the fol- 
Sowing figures: 
i} 
A 
5-43-2-10123 45 
Solution: 
Length of 4B= |b -al 


Where a=0 and b=4 


=|4-0|=4 
ii) 
AB 
43-2-501234 
Solution: 


Length of AB=|b-a| 
Where 6=0 and a=-2 
=/0-(-2)=|2|=2 
iii) 
A B 
4-3-2-101234685 


Solution: 
Length of AB=|6 —af 
Where a=2 and b=5 


=|5-2|=]3]=3 
iv) 
A B 
7-6 5 4-3 2-10 
Solution: 


Length of AB=|b- 
Where a=—7 and b=-2 


=[b-af=|(-2)--7)| 
=|-2+7|/ =|5|=5 
v) 
A B 
54321012345 
Solut 


Length of AB= [b 7 al 
Where a=-3 and b=2 
=}t-@) 


=|443|/=|7|[=7 
vi) 
A B 
$-4-3-2-1012345 
Solution: 


Length of AB =|b —a| 

Where a=—} and b=] 
=[1-Cal=|+ I] 
={2|=2 


Q2: Find the distance between each 


ir of points: 

i) (1,1), 3,3) 
iii) (2,-2), (2,-3) 
Solution: 
i) 4,1), B,3) 
Let (x,,¥,)=(, Nand (x,,¥,) = (3,3) 
Then from distance formula 

d= G2 -*Y +027 HY 
Putting the values 

=/G-1F +G-1F 

= VQ) +27 

=V444=.8 

=V2x2x2 =2V2 
ii) (1,2), (4,5) 
Let (x,.¥,) = (1,2) and (x,,¥,) = (4,5) 
Then using distance formula 

d= Gq -2) +(2-¥P 
Putting the values 

d= (4-1 +6-2F 


= GP +G6S 
=V9495 VIB 
=3¥2 

iif) (2,-2), (2,-3) 
Let (4.9) =(2.-2) and (x...) = (2.-3) 
Then use distance formula 

d= -4Y 402 -¥ 
Putting the values 


ii) (1,2), (4,5) 
iv) (3,-5), (5, -7) 


Ans. 


Ans. 
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= Va-27 +(-3+2)? 
=y0+Cl 7 =Vl=1 Ans. 


iv) G,-5), 6-7) 

Let (%,.¥,)=(3,—-5) and (x,,¥,) =(5,-7) 

Then use distance formula 
d=J(x,-xF +, -vS 


Putting the values 


= V6=3" +(-7457 


Ans. 
Q3: Given points O(0,0), A(3,4), Bf-5,12), 
C(15,-8), D(11,-3), E-9,-4). Determine 
the lengths of the following segments. 
) OA ii) OB itt) OC 
iv) AD v) AB vi) AC 
vii) BE 
Solution: 
DOA 
Given O(0,0), AG3,4) 
The distance formula 
d= -4Y +0, - HY 9M 
OA=A-O 
Put (x,,y,)=(0,0) and (x,,y,)=(G,4) in 
equation (1) 


= G-0)? +(4-0) 
= (3) +4)? 
V9+16 =V25 =5 


Ans. 


d= 4 +0, -¥F 70) 
Put (x,y,)=(0,0) and (x,,y¥,)=(-5,12) 
in equation (1) 


= (5-0)? + (12-07 ‘ 7 
= Vy +02)? 


=V/254+144 
=¥V169=13 Ans. 
iti) OC 
OC =C-O 
The distance formula is 
d= (2-4) #02 9 9 O 
= (5-0 8-0 
= V(15¥ +-8F 
= 225+ 64 = 289 
=V1I7x17 =17 Ans. 


a =Y,- x +, - HY 9 
Put (x,y, =G,4) and (x,,¥,)=(11,-3) 
in equation (1) 


= Jai-3) +(3-47 
= 8" +)” 


=J64+49 =V113 Ans. 
v) AB 
AB=B-A 


d= -4Y +02 -n¥ 9 
Put (x,,¥,)=G,4) and (x,,¥,)=(-5,12) 
in equation (1) 


=yC5-3)° +02-4) 
=¥C-8)" + 8” 


64464 = 128 
=V2x2x2x4x4 
* 22x4V2 =8V2 Ans. 
vi) AC 
AC=C-A 
d=V(,-%P +02-#F 9 


Put (x,¥)=G,4) and (,,¥.)=(15,—-8) 
in equation (1) : 
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= (05-3 +8-4 
= 444144 = /288 
= Vt2«12x2 =12V2 Ans. 


d=, — x) +O:- 9 9M 
Put (x,.3,}=(-5,12) & (,39,) =(-9,-4) 
in equation (1) 

= y(-9+ 5) #(-4-12)° 


=Vi6+256 = J272 

=V2x2x2x2x17 

=4J17 Ans. 
Coll 1 Non-Colli Points: 
Three or more points P;, P2, P;,-... ate said 
to be collinear if they lie on the same line. 


If the points are not collinear then they are 
called non-collinear. 


ek J 
A D E- 
Eases * s 


Collinear Points 


Non-Collinear Points 


EXAMPLE (64 

Prove that the points A(5, -2), B(1,2) and 
C(-2, §) are collinear. 

Solution: 
Given 4=(,-2),#=(1,2) & C =(-2,5) 
Using distance formula, we can write 


| 4B|=yd-sy +(2-(-ay 
=f 4(2427 


=V16+16 = V32 
=V16x2 =4V2 


[BC |= Gn 1) +0, -¥.)° 
=¥(-2~-1° +6~-2¥ 


= (Gy + OF =V949 


=V9x2 =3V2 


| 4c|= J(-2-57 +(5-C2) 

24-77 +P 

=V¥49+49 

=V49x2 = 72 
Since 4/2 +3V2 =7V2 is obviously true. 
-. [AB}+]BC|=|4C| 
So, the three given points 4 =(5,—2), 
B=(1,2) and C =(-2,5)are collinear. 
Geometrically, we can arrange these points 


ong line as shown; 
2,5) 


B12) . S 
ioe 
1, Equi 


Definition: That triangle in which all three 
sides and three angles are equal is called 
an equilateral triangle. Each angle is of 
60°. 

B 


A Cc 


[EXAMPLE (7) 
Prove that the points AC-2,0), B(2.0) and 
C(O, 12 ) are the vertices of an equila- 
teral triangle. 
Solution: 
By distance formula, first we find the 
iengths of all the sides. 

B(20) 


A(-20) 


[48|= ¥2+ 2)? +(0-0)7 


C02) * 
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= (ay =Vi6=4 


(BC|=-J(0-2)° +12 - 07" 
=V4412 =Vi6 =4 


[AC] = J+ 29 +12 — 0 
=V4+12=J16 =4 

Since _|AB|=|BC|=|AC|=4, thus the 
points A, B and C are the vertices of an 
equilatera! triangle. 
2. i 5 

. When the two sides and two angles are 
equal in a triangle then it is called isosceles 
triangle. Here |4B]=|4C|and mZB = ZC 

A 


EXAMPLE (8) 
Show that the points A(3,2), B(9,10) and 
C(1,16) are the vertices of an isosceles 
triangle. 

A(3,2) 


BQ,10) 
Solution: 
Let \AB|,|BC| and |Ac} denote the lengths 
of the side of the triangle. To determine 
]4B|,{BC| and |A4C|, distance formula is 
used. 
|ABl = (9-3 +0-29° 

= 36+ 64 = Ji00 =10 


\ac|=Ja-97° +(16-10y 
= 64436 = 100 =10 


C(1,16) 


jacl= a ~3y + (16-2P 
= J4+196 = 200 =10/2 ; 
Since |4B|={BC|=10. thus the two sides 
AB and AC have equal length so A, B and 
C are the vertices of an isosceles triangle. 


3. Scalene Triangle: 


That triangle in which all the three sides 
and three angles are different is called sca- 
lene triangle. 

A 


B Cc 


EXAMPLE (9) 

Show that the points A(1,2), B(0,4) and 
C(3,5) are the vertices of an scalene tri- 
angle. 


ACI,2} 


B(0.4) 


Solution: 
By distance formula, we first find the 
length of each side. 


{43|= JO- 1? +(4-2)° 
=¥C1" +7 
=Viv4= 5 

[Bc|= (G- 07 +6-4F 
=Gyr +o" 
=V9+1=Vi0 

{Acl=J@-1¥ +(5~2y9 
= VQ +6)" 
=J449=V13 


Since [4B] #|BC|#|AC|i.e. the lengths of 


C(3,5) 
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all the three sides are different. Therefore 
A, B and C are the vertices of a scalene 
triangle, 

4. Right Angled Triangle: 

That triangle in which angle must be of 90° 
is called right angled triangle. By Pythago- 
ras theorem, 4 sriangle will be right- 
angled if (Hyp}’ = (Base) + (Perpy’ 


Cc 
Hyp 
Perp 
A (s0'\ 5 
Base 


EXAMPLE (10) 


Construct the triangle ABC with the 
help of the points A(1,-2), B(5,1) and 
C(2,5), and prove that the triangle is a 
tight-angled triangle. 


£2.35) 


AC2) BiS.1) 
Solution: 

Let |48|,|BC} and |4C| denote the lengths 
of the sides 4B, BC and AC respectively. 
To determine [48|,jac| and |CA|, distance 


formula is used. 


\4B =V(S-1? +427 


[acl= J(2-sy +(6-1P 


Since (V2)? = (5) +(5)° 
Become 30 = 25+ 25=506 
Thus [42] +|BCcf =|4c|’ 
That is, we have (Base)’ + (Perp) =(Hyp)* 
which is the Pythagoras theorem. Hence 


| the triangle ABC is a right-angled triangle. 


EXERCISE 9.2 


"Qt: Prove that AC4,3), B(,4) and 


C(6,H1) are collinear. 

Solution: 

Let (4, ¥,) =(-4,-3), G22) = 0,4), 
6.9) = 61D 

Use distance formula 


[4B[= YO, - 3) +0, - nF 
(1-cay + +(4- (-3))° 
fa +443) : 
= V25+49 =V74 
[BC|= ¥G5- 2.) +H 
= V6" +7" 
=V25+49 = /74 
gia ero *0s- ay 
uote 
= Ji005198 
= 296 =V4x74 
|ac|=2V74 
As V14+J74 =2N74 


Hence |4B| +|BC|=|4c} 
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Since all points lie on a same straight line, 
hence the given points 4, B and C are col- 
linear. 


Q2: Prove that A(-1,3), B(-4,7), C(0,4) 


is an isosceles triangle. 
Solution: : 


Given Ax,¥)J=CL3, BOY, ¥)=(-4,7) 
and C(x,,),) = (0,4) 


A Cc 
Use distance formula 


[4B|= Ven) +O. 
| =\Cy Gy =V9F16 
=V25=5 
|BC|= ys -2,9 +0,- 29° 
=y(0-(-4)) +(4-7 
21649 = 25 =5 
=vVi¢1=v2 

As |48|=|BC|=5 

The two sides are equai. 


Hence given point A, B, C forms an isos- 


celes triangle. 


Q3: Show that the points A(2,3), 
B(8,11) and C(0,17) are the vertices of 
an isosceles triangle, 
Solution: 

Given A(x,,¥,)= (2,5), BG» y2) = BID 
and C(x,, y,} = (0,17). 


A Cc 
Using distance formula; 


|4Bl = Yq - 4 +02 -2? 
= (@-2)'+ (11-3) 
=) + (8) 


=V36+64 
=¥100 =10 
[BC|= yO, - 4) +0, -»,) 
= f(0-8y +071" 
= (8 +(-6)? * 
= VCAF36 
= 100 =10 
As |4B|=|BCli.c. the two sides have equal 


lengths. Hence AABC is an isosceles tri- 
angle. 

Q4: Show that the points A(1,2), BG,4) 
and C(0,-1) are the vertices ef a scalene 
triangle. A(-4, -1), B(1,0), C(7,-3). 
Solution: 

Given A(x) =(1,2), BGn ¥2)=G,4) 


and C(x, y,) = (0,-1) 
Use distance formula, we get 


[4B|= VO, - 4) +0, -»¥ 


=¥(3-1" +(4-2)7 


= (2) +Qy 
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=V4+4 =V8 =2V2 [BC|=Vlx,- 2) +0, —¥.F 


rs = ya-4? +(6-C-2)Y 
=/@ =/a=8 
Jcl= ora Ho [c= Sao 
- 0-3-4 =y(4-Cay’ +(6- Cay 
=4ar +s = 44246427 
= /9+25 = 34 = (6 +8 =V36-+64 
|4cl= JO, 37 +04 > Vi00 =10 > |4c|=10 
‘3 Jo- +C 1-2" From Pythagoras theorem, 


(Hyp) = (Base) + (Perpy 


=VCI +3Y => [4c] =[4af' +|8C| 


A B 


=Vit9 = 10 = (10)? =(6)? +8) 
Since |48|+|BC| + |4C| => 100 = 36 + 64 =100 


As Pythagoras theorem is satisfied. 

Hence AABC is a right triangle. 
Q6: Prove that A(-2,0), B(6,0), C(6,6), 

D(-2,6) are vertices of a rectangle. 


ie. All sides are different. Hence AABC 
is a scalene triangle. 

Q5: Prove that points A(-2,-2), B(4,-2) 
and ‘C(4,6) are vertices of a right trian- 


gle. Solution: 

Solution: Given A(x. ¥,)=(-2,0), BO, ¥,)= (6,0), 
Given AQ, ¥)=C22), BOG.) =(4,-2) | C64.) = (6.6), DO%4) = (2.0) 

and C(x,,»;) = (4.6) Use the distance formula, we get 


Use the distance formula, we get |43|= Ix, —x¥+0,-HF 
|48| = yGs =) +0 ~- = (6-2 10-07 


= (4-2) +(-2- 27 =J@iph0 
Visy =8 
|4B|=8 


= (4+25 +242 2 
= (6) +0° ex 
= V36 =6 or [4B|=6 s c 


10 


A fork, \coj= \(6--2))" + 6-6) 
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=f? +(0 =V64+0 =8 
=> |CD|=8 
|[BC| ="f(6— 6 + 6-0" 
= 7 + =V36=6 
|AD| = 2 +2) + (6-0 
= 0+ 6F =6 


As |AD|=|CD|=8 and |BC| =|4D|= 
The opposite sides are equal. 


Hence ABCD is a rectangle. 


Q7: The vertices ofthe" rectangle 
ABCD are A(2,0), B(5,0), C(5,4) and 


DQ,4). How long is the diagonal AC? 
° 7 


Solution: 
Given A(2,0) =(x,.¥;) 
C64) =O)" 


D(2,4) C(S,4) 


B20) B(5,0) 
Use the distance formula for diagonal AC 


[ACl= Va 4)? #0, HK) 
= 6-27 +(4-0F 
=O? +@ =V9+16 
=V25 =5 
Hence length of the diagonal 
|4c|=5 Ans. 
Q8: Prove that A(-4,-1), B(i,0), C(7,-3) 
and D(2,-4) are vertices of a parallelo~ 


gram. 

Solution: 

Given points are A(-4,-1), B(1,0), C(7,-3), 
D(2,-4). Use the distance formula, 


d=JG,-2P +0,-9 >) 


Put (%,¥)=(-4,1), 32) = (1,0) in eq- 


uation (1) 
[AB| = y(1-C4)) rae C -yy 
= Gy +0" 
=V25+1=26 
d=V,-%Y +04 -HY 
Put @;,¥;)=(7,—-3) and (x,.y,)=(2.-4) . 
\col=fe-7" +4) 


=V25+1 = 26 
o-* (a 
A B 


a =O, — mY +a- 2) 


Put (%2,92)= (1,0), (4.33) =(7,-3) 
|ac|= ya -1¥ +¢3-0Y" 
= (6F +(3P 


= 3649 = J45e 
B=Y KY + HF 
Put (41%) = (-4,-D, Gaya) = (2-4) 
|AD|= y(2-(-A)Y’ +(-4- DY 


= f+ 4+ 4? 

= (6? +O3Y 

=V36+9 = 45 
As |4B|=|CD| and |BC|=|4D} 
The opposite sides are equal. 
Hence ABCD is a parailelogram. 


Q9: Find 4 such that the points A(2,5), 


BG,5) and C(-6,0) are the vertices of a 


right angled triangle with CBAC = 90°. 
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Solution: 


Given vertices are A(2,), B(5,5), C-6,0) 


then use distance formula, 
|43|= V4) +0.» 
= 6-2" + 6-8" 
= Gy +6-5" 
= 9+ 6— By 


B 


c bol, 


jac|= (6-5 +5)" 
= (1? +(-5)? 
=V1214+25 = 146 
_ [Ac|= 6-29 + 0-5 
a CRF = ere 


Given that AABC is right triangle. 
By Pythagoras theorem, 
(Hypotenuse) = (Base¥ + (Perpy” 
(BCY =(4ACY + (ABP 
es 2 v3 
(148) =(vea +B) +(J9+6-2y) 
146 =64+ 87 +94+(5-bY 
146 =64+b? +9+ (5) +b? -2(5)(b) 
146 =64 + 257 +94 25-10 
Or 0=2b7 -10b+98-146 
=> 26° -10b-48=0 
Take 2 common 
2(b? -5b-24)=0 
Divide by 2 both sides 


Zz + a “as prin 
gl 5b-24)= 


| = b-5b-24=0 
b?—8b+3b-24=0 
b(—8)+3(6~8) =0 


=> (-8)(6 +3) =0 
5b-8=0 > b=8 
Or 6+3=0>5=-3 


Hence |b =8 or ~3) Ans. 


Q10: Given AC4,-2), B(L,-3) and CG,1), 


find the coordinate of D, in the 2™ qua- 
drant such that quadrilateral ABCD is a 
arallelogram. 
Solution: 
Given points are A(—4,-2), B(I,-3) and 
cB.) 

Let D(x, y) be required point 

Since A, B, C, D are the vertices of paralie- 
logram, then the midpoint of diagonals 4C 
and BD must be equal. 


5 Eepea g 
p aati e 


Let E(@,6) be the midpoint of AC and BD. 
From midpoint formula, we have 


B*% and poi tP2 5) 
2 


As £(a,5) is midpoint of AC, then 
Put x=a,y=b, x, =-4,y,=-2, x, =3, 
Y = 1 in equation (1) 


eat3 and pet 


Sacek and peek 
2 


Hence coordinate of midpoint of AC and 
BD are 


Since e-(-4.-3}}s the midpoint of 


BD. 
Where B(I,—3)and D(x,y) 
Then put in equation (1) again 
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2 2 Ta 2 
=>>-l=l+x and -l=-3+y 
=>>-l-l=x and -l+3=y 
=> x=-2 and y=2 


Hence coordinates of D(x, y)= D(-2,2) 
which lies in 2 quadrant. 

Mid-point F Ja: 

Let A(x%,y,} and B(x, y,)be the owo 


points then the mid-point C(x,y) is given 
as, 


Cte Ach) 


2 2 
This formula is called the mid-point for- 
mula. 
Ze 


‘Alziy) 


Remember: 

1. A line-segment joining the mid-point 
of two sides of a triangle is equal to 
half of the length of 3" side. 


Here DE= 548 


c 
a 
A B 


2. The mid-point of the hypotenuse of a 
right triangle is equidistant from the 
vertices. 
|AD| =|BD| =|cD| 


S (FOR KHYBER PAKHTUNKHWA) 


3. 


The diagonals of a rectangle have 
equal length. |4C] =|BD| 


eee 
Ae 


[EXAMPLE (14) 


Find the coordinates of the mid-point of 
the segment joining the points A(4,6) 
and B(2,1). 

B(2,1) 


Cony, 
EXCK) 
Solution: 


Let C(z,y) is the mid-point of ‘ABthen by 
the mid-point formula 


oe.spe( 223, 2) 


-(432, 2:6) 
057 3 


6 8)\_ 
-(§.4)-60 


EXAMPLE (15) 
The coordinates of mid-point of a line 
segment AB are (2,5) and that of A are 
(-4,-6). Find the coordinates of point B. 
Solution: 

Boy) 


coe 


ae 


Let the coordinates of B are (x,y) then by 
the mid-point formula, we can write 


gartts and 5 -rOty 
2 2 
4=-4+x and 10=-6+y 
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and y=10= ~64 +y 
and y=16 

So the coordinates of B are (8, 16). 
RESULT 1: 

Prove that the line segment joining the 
mid-points of two sides of a triangle is 
equal to half of the length of the third 
side. 

Proof: 

We choose the axes of coordinates as show 
and construct a triangle ABC with one ver- 
tex at the origin and one side along x-axis, 
so that 

A=(0,0),8=(a,0) and C =(4,c). Let D 


and E are the mid-points of AC and BC. 
By mid-points formula D has coordinates. 
-( b+0 c+ °) 


x=8 


\ 2 2 


A(0,0) Bia,0) 
ie. D= os) 
2°2 
Similarly E {= oo ae ‘) 


By distanceformula fouls 


[DE|= 


ie. {paj=4 jt (I) 


again |4B| Hire 0)? +(0+ 0)" 
=Va' =a 


Fie. [AB] =a —> (2) 


From (1) and (2) 
[pe|=2=14=1 48) 
225 2 


I 
[DE|=|43| 


This proves the required result. 

RESULT 2: 

The mid-point of the hypotenuse of a 
right triangle is equidistant from the 
vertices. 


A(0,0) Bea,0) 


Proof: 
The triangle ABC is a tight triangle. BC is 
the hypotenuse and D is its mid-point. The 


coordinates of the vertices are: 
A=(0,0), 8=(a,0), C = (0,5) 


Coordinates of D= (2.4) by mid- 
point formula 
Coordinates of D= ane: 

22 


We are to prove that {4D =|BD|=|cD]. 
Using distance formula, we have 
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|co}= 


a an 


Be 
aa oe 


ee ms (2) ai @G) we have 
|AD| =|BD| =|CD| proved. 

RESULT 3: 

Verify that the diagonals of any rectan- 


gle are equal in length. 
B a 


D(O,b)}- 


Bien) 


ACO) 


Proof: 
, in the figure we have shown a rectangle 


ABCD with coordinates of its vertices. AC 
and BD are the diagonals. We are to prove 
that | AC|=|BD]. Using distance formula, 


[Ac] = ya 0 +(b-0)* 
=a" +b° —> (I) 
[BD| = j(a- 0)’ +(0- by 


=Va' +h? —> Q) 
From (1) and (2) 
[4c =|20} 


This proves the required result. 

RESULT 4: 

Show that diagonals of a parallelogram 
bisect each other. 


¥ 


Ba,0) 


Al 0,0) 


Proof: 

Let ABCD is a parallelogram whose ver- 
tices are shown i.e. 

A=(0,0), B=(a,0) 

C=(bc) D=(b-a,c). 

Let the mid-point of the diagonal AC isE 
then coordinates of 


e-(220,220) -(2.) 
2 2 ed 


By mid-point formula 


Let the mid-point of the diagonal BD isF 
then coordinates of 


pee aera One) (22) 
2 2) 22 


{t means that E and F are sane. 

». |AE|=|EC| and |BF|=|FC| 

. Diagonals of a parallelogram bisect 
each other. 


EXERCISE 9.3 


Qi: Find the coordinates of the mid- 
point of the segment with the given 
endpoints. 

i) (8-5) and (-2,9) 


i 


ii) (7,6) and (3,2) 

ili) (-2,3) and (-9,-6) 

iv) (a+b, a-b) and (-a, 6) 
Solution: 

i) (8,-5) and (-2,9) 

Given points (8,-5) and (-2,9) 
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Let (%,¥%,)=(8,-5) and (x,.¥,)= (2,9) 
Then mid-point formula is, 
X+% 2 +Vs 
xy) = 1 
(xy) (= 5 3 2th) sq) 
Put values in equation (1) 
8-2 -5+9 64 
—<,- I= 2A 
e F )-(3)- CA 
ii) (7,6) and (3,2) 
Let (x,,¥,)= (7,6) and (x,,¥.)=(G,2) 
Then mid-point formula is, 
Ste Nt)r 
wy) =| = t 
(ay) ( 3 ) J} ) 
Put values in equation (1) 


F ee 


iii) (-2,3) and — 

Let (,,¥,) =(-2,3) and (x,,y,)=(-9,-6) 
Then mid-point formula is, 

y= (= +x, ws 41% =() 

Put values in equation (1) 


iv) (a+b, a-b) and (-a, 6) 
Let (%,%)=(a+b,a—b) and (,,y,) 
=(-a,6) 
Then mid-point formula is, 
(Ste Ath 
Gy)= (= > At2s) (1) 
Put values in equation (1) 
(es an3+8) 


2 2 
cease 


-(3 * s) Ans. 
22 


Q2: The mid-point and one end of a 
lien segment are (3,7) and (4,2) respec- 


tively. Find the other end point. 


Solution: 
Given mid-point (x,y) =(3,7) and one 


end (,,¥,) = 4,2) 
We find the other end (x,, y,} 
Using mid-point formula 


«n-(28, 22%) 40 


Put values in equation (1) 
on= (4 2+y, } 


2 2 
4+x, 


> 


=3 
4+x,=6 

= x,=6-4=2 

2+y, 


And =7 


=>2+y,=14 

=> y, =14-2=12 
.. The other end point=(2,12) Ans. 
Q3: The midpoints of the sides of a tri- 
angle are (2,5), (4,2), (1,1). Find the 
coordinates of the three vertices. 
Solution: 
Let AC, y,),B(Q.34) 
the required vertices. 
Then from midpoint formula, 


a5- “2, | 


and C(x,,¥,) be 


2 
Comparing the corresponding elements on 
both sides c 
Now 21*%2 9 
FOL) (4.2) 
> x, +x, =4 > (1) 
DQs) 
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=>y+y, =10 >) 
By midpoint formula, 


x, +x, 
L)=|4+—, 
7 ) ( 2 


At+% 


WAY; 
2 


Now =1 


=>x,+x,=2 +@) 
WAM 
20 
PYty=2 -4 
Use midpoint formula again, 


(4,2)= 4t% 2 Ys 
2 2 


Athy 
2 
=> x, +x, =8-(5) 


Jat M9 


> +); =47(6) 
Adding (1), (3), (5) we get 
My FX, +4 +4, +4 +x, =44248 
2x, +2x, + 2x, =14 
+> 2a, +4, +4) =14 
Divide by 2 
34x, +x, +45=7>(7) 
Putting equation (5) in equation (7) 
x,+8=7 . d 
=7-8=-1 
Put equation (3) in equation (7) 
2+x,=7 
=7-2=5 
Put equation (1) in equation (7) 
7T+x,=7 = x7=7-7=0 


=> x, 


= x 


Adding equation (2), (4), (6) 
WAVz AV, + Vs +s + =104244 
2y, +2y, +2y, =14 

= 2, +H, + H)J=NE 
Divide by 2 
=>yt+y¥, ty, =8 > @) 

Put equation (2) in equation (8) 
10+ y, =8 

=8-10=-2 

Put equation (4) in equation (8) 
2+y,=8 


= 


= y, =8-2=6 
Put equation (6) in equation (8) 
4+y,=8 
= y,=8-4=4 


+ AQ ¥) = ACH1,4), BO, ¥2) = BG, 9), 
C(x,,¥,) = C(0,-2) are the required coor- 


e 


dinates. 
Q4: The distance between two points 


with coordinates (1,1) and (4,y) is 5. . 
Solution: 
From distance formula, we know 
d= fy -4P +2 -HY 2M 
Putting values in equation (1) 


s=J4-)'+0-9" 
OR /9+G-1? =5 
Squaring both sides 
94-1 =) 
94+(y-1)' =25 
OR (y-1)?+9=25 
OR y?-2y+14+9=25 
= y -2y4+19=25 
=> y’-2y+10-25=0 


www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 199 of 318) 


For more notes & academic material visi 


our Website or install our Mobile App 


Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp 


MATHEMATICS NOTES FOR 97" CLAS: 


S (FOR KHYBER PAKHTUNKHWA) 


=y -2y-i5=0 

By factorization 
=> y -Sy+3y—15=0 
= W—5)+ Ky—5) =O 
> (y-5)(y +3) =0 
=> y—-5=0 or y+3=0 
=> y=5 or y=-3 


Hence y=. 3] Ans. 


Qi: Select the correct answer. 


i) The point having its coordinates (0,0) 
is called: 
(a) Abscissa (b) Ordinate 
Y¥ (c) Origin = (d) Critical point 

ii) The point (-3, 4) lies in which qua- 
drant? 
(a)1 4) 
(c) Il (d) IV 

iii) A triangle having all the three sides 
equal is: 
(a) Scalene 
(b) Isosceles 
Y (c) Equilateral 
(d) None of these 

iv) The only point lying on both the axes is: 
(a0) 6) ,1) 
(c) (1, 0) ¥ (4) (0, 0) 

v) Find the midpoint of a segment with 


endpoints at (5, 1) & (1, -3). 


(a) Cl, 3) (b) (-2, 3) 
(c) (2, 2) ¥@)@G,-1) 
vi) What are the coordinates of point (2,-3) 
after it is reflected over the x-axis? 
¥ (a) (2,3) (b) (-2, 3) 
(©) (2,-3) — (d) @Q, -3) 


vii) Which of the following are the coordi- 
nates of point A? 


(4, 5) ¥ (b) (5, 4) 
(c) (5, -4) (d) (4, -5) 
viii) What is the distance between points B 
and D? 
{a)5 (b) 11 
(c) 12 ¥ (a) 13 


ix) Find the coordinates of the midpoint of 
the line joining A and C. 

Y@4-1 (b)C1,4) 

(c) G, -2) (d) (-2, 5) 

If AG, 0) and B(O, 3) are any two 


points in a plane, then |AB] =? 
(a) 18 ¥(b) V18 
()9V2 sd) Zero 


Q2: Find the distance between A and B 
on the number line below: 


A 
S432-1012348 
Solution: 
[43 =[6~al =[6 -(-4 
Where 0=6, a=-4 
=> |6+4|=[10[=10 Ans. 


B 
6 


Q3: What is the distance between two 
points with coordinates of (1,-5) and 
(5,7)? 

Solution: 

Given A(I,-5), B(~5,7) 
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From distance formula, 
[4B|= V@3 - 4 +02-KY OO 


Putting the values in equation (1) 


= (5-8 +(7-CY 
= (oF +7 4577 
= $36+(12" 


= 364144 = 180 
= V4x9x5 =6/5 Ans. 


Q4: Using distance formula, show that 
the points (4,-3), (2,0), (-2,6) are colli- 
near. 

Solution: 


S (FOR KHYBER PAKHTUNKHWA) 


9x13 =3V13 > (3) 
From equation (1), (2) and (3) we have, 
jab] +|BC] =[4C} 
13 +213 =3V13 
3V13 =3V13 


Hence A, B, C are collinear. 


Q5 Find the point on the x-axis which 


is eg istant from (0,1) and (3,3). 
Soh 


Given points are A(0,1), BG,3) 

Let C(x,0) be the required point on x-axis 
From given condition; 

|Ac|=|Bc| 


Given A(4,-3), B(2,0),C(-2, 6) 
Here x,=4. y, =-3, x, =2, y, =0, 
=6 
_ Use distance formula, 
[ABl= VG —¥Y +02 -KP 
|4n|= (0-9 0+ 
=¥(27 +6Y 
=V449 =Vi3 > (1) 
” Ipe|= YO, £05) 
fac|= Ve 
=O HOF 
=¥i6+36.= 52 - 
=¥i3x4 =2V13 (2) 
[4c] = YO. - 3 +03 WY? 
= (C6 +07 
=V36+81 =V117 


x,=-2,); 


y° +(6-0)° 


COx,0) 
Use distance formula; 
VOHRP +O— WP en t0-yY 
=(0.0) and (x, y,) = G,3) 
Y—0? +(0-1F = f(x—3)? + (0-3 
seve tl =y(x-37 +9 
Squaring both sides, we get* 
x 4h=(x-3) +9 
X 412% +9-6x4+9 
=> 1=18-6x = 6x =18-1 


7 
=> 6x=17 ees 


Where (x4) 


Hence required point cf 
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Q6: A segment has one endpoint at 
(15,22) and a midpoint at (5,18), what 
are the coordinates of the other end- 
point? 

Solution: 

Let A(15,22) be one end point and B(x,y) 
be the other endpoint. Since C(5,18) be 
the midpoint of AB. Then by midpoint 


formula, 
ga l5te and 1ga22ty 
=l0=15+x and 36=22+y 
=>10-I5=x and 36-22=y 
=> y=-5 and y=14 


Hence coordinate of other endpoint is 
B(C-S,14) Ans. 

Q7: Prove that (2,1), (0,0), (-1,2) and 
(1,3) are the vertices of a rectangle. 
Solution: 

Given points are A(2,1), B(0,0), C(-1,2} 
and D(1,3) 

Use distance formula, 


d= Ye —¥) +0, WY FO 
For length of side AB 
Put x,=2, y, =1, x, =0, y, =0 ineq. (1) 


[48|= (0-2) + 0-17 
=y¥C2" +1 
=V4eiaV5 


For length of side BC, 
Put x, =0, y, =2 in eq. (23 


|ac|= (1-07 +(2-0) 


= yD? +2)? 
= |BC[=Vie4 = V5 


=0, x, =-l, y, 


D(1,3) CC1,2) 
Square 
AQ,)) B(O,0) 
For length of side DC 
Put x, =1, y, =3, x, =—I, y, =2 in eq. (1) 


= [pe|=(-1-1F 2-3" 
-Vani- 
For length of side AD 
Put x, =2, y,=1, x, =1, y, =3in eq. (1) 
= |40|= 0-3 OF 
= Cl +r 
wii 
As |4B|=|BC||CD| =|4D| 
Hence A, B, C, D are the vertices of a 


square. 
NOTE: Every square is also a rectangle. 


Q8: Prove that ACI,0), BG,3), C(6,1) 


and D(2,-4) is a square. 
Solution: 
Given points are A(-1,0), B(3,3), C(6,-1), 
D@,-4) 
Use distance formula, 
d=ylq -xY +0, -n¥ 20 
DQ,-4) C(6,-1) 
Square 
A(-1,0) BG,3) 
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For length of side AB 
Put x, =-1, y,=9, x, =3, y, =3in eq. (1) 


= |48{= /(3-C)' +6-0y' 
=VG+? +O? 

= fear a9 = Vi6T9 = 
=> [4B =5 


* For side BC, 
Put x, =3, y, =3, x,=6, y, =—lin(1) 


BC| = (6-3) +(-1-3) 
=V6F +c 
=> |BC|=J9+16 =V25 =5 


For length of side DC, 
Put x =2,y,=—4, x, =6, y. =—lin (1) 


= f16+G) = V16+9 
=V25 =5 


For length of side AD, 
Put x,=-1, y,=0, x, =2, y, =—-4 in (1) 


= |4D|=(2-Cpy +(4-07" 
=VO+0' +4" 
= GY +16 =V9+16 
=V25 =5 
As |48|=|2C|=|cD|=[40 
Hence A, B, C and D are the vertices of a 
square. 


Q9: Show that the triangle with the ver- 
tices (6,5), (2,-4) and (5,-1) is an isosceles 
triangle, 


Solution: 
Given vertices are A(6,5), B(2,-4), C(5,-1) 


Use distance formula, 


d= Y2—%) +01.- nF 
For length of side AB, 
Put x, =6, y, =5, x =2, y,=—4 in (1) 
=> |AB|= (2-6)? + (4-5)? 
= CA +9)" 
=V16+81 = 97 
=> AB|= 97 
For side BC, 
Put x, =2, y,=—4, x,=5, y, =—lin (1) 


Bc|= is-2" +(-1-ay . 
=/er+Ci+4 

= |BC|= 9+ OF 

=V9+9 =Vi8 

=V9x2 =V9xV2 =3V2 


For length of side AC, 
Put x, =6, y, =5, x, =5, y, =-lin (1) 


=> |4C|= Je -6y +(-1-5P 
=Ven +e < 
=V14+36 =37 

Since [4B| #|BC| #|AC| 


ie. J97 23V2 4.37 


Hence ABC is not an isosceles triangle, 
which is a scalene triangle. 


ke 
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Additional MCQs of U 
Introduction to Coordinate Geometry 


1. The study of figures and their equations is called........... geometry. 
(a) Analytic (b) Practical (c) Coordinate (d) none 
¥ Ans. (c) Coordinate 

2. ous (Wy - HY isthe. formula. 


(a) Midpoint (b) Distance (c) Ratio (d) Length 
v Ans. (b) Distance 


3. ~The distance can never be........... 


(a) Zero (b) Positive (c} Negative {d) nohe 

J Ans. (c) Negative : 
4. d=|x,-,| shows.......... distance. a 

(a) Verticai (b) Horizontal (c) Directed (d) none 


¥ Ans. (b) Horizontal 
5. The distance between (2,3) and (7,3) is... 


(a6 (b) 2 (c) (d) 5 
¥ Ans. (d)5 
6. If the three points lie on same line then they are........... 
(a) Collinear (b) Coplanar (c) Vertical {d) none 
v¥ Ans. (a) Collinear 
7. Ifall the three sides of a triangle are equal then it is........... triangle. 
(a) Isosceles (b) Equilateral (c) Scalene (d) none ee 
v Ans. (b) Equilateral 
8 Gy) = (G48 : ht) % Es Roady tn formula. 
; 2 2-3) 
(a) Distance (b) Ratio (c) Slope (d) Midpoint 
¥ Ans. (d) Midpoint 
9. The midpoint of A(4,6) and B(2,1) is.. : 
(a) (-3, -4) (b) (-3, 4) © Gy 4) () G4) 
v Ans. (c} (3, 4) 
10. A triangle having one angle of 90° is...........triangle. 
(a) Right (b) lsosceles (c) Equilateral (d) none 
¥ Ans, (a) Right 


www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 204 of 318) 


For more notes & academic material visit our Website or install our Mobile App 
Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp 


MATHEMATICS NOTES FOR 97 CLASS (FOR KHYBER PAKHTUNKHWA) 


CONGRUENT TRIANGLES 


Two plane figures are congruent if they have same size and same shape. A triangle has 
six elements. In which three are sides and three are angles. 

Definition: 

Two triangles AABC and ADEF are said to be congruent if the following six conditions 
are hold: 


i) LZAzZzD B F 
ii) 4BEZE 
ii) LC=F : 
iv) AB=DF 
4 A cé E 


v) BC2EF 

vi) AC = DE 

Then we write AABC = ADEF 

i it a 

1. AABC=AABC, this is calied identity congruence which means every triangle is 
congruent to itself. 

2. If AABC = ADEF then ADEF = AABC | this is called symmetric property of con- 
gruence. 

3. If AABC=ADEF and ADEF = AXYZ then AABC = AXYZ,, this is called transitive 
property of congruence. 

Remember: |S.AS) 

If two sides and their included angle of one triangle are congruent to two sides and their 

included angle of another triangle then the two triangles are congruent. 


Statement: If two angles and a non-included side of one triangle are congruent to 
the corresponding angles and non-included side of another triangle, then the trian- 
les are congruent. 2 


A D 
ae Es 
B cE F 


Giyen: In AABC<—>ADEF *- 
BC = EF, ZB= ZE and LC = ZF 
To Prove: AABC = ADEF 


Construction: Suppose AC “DF and AC = DIF , where 17 isa pointon DF. Join D’ to E. 
Proof: 


Statements Reasons 
In AABC <-— AD'EF 
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AC = DIF Supposition 
:. AABC = AD'EF (SAS=S.AS) 
Hence 2B = ZD'EF Corresponding angles of congruent triangles 
But 4DEF = 2B Given 
| 2D'EF = DEF Transitive property 
= ED= ED 
Thus AC = DF : 
In AdBC <—+ADEF 
BC = EF Given 
AC = DF Already proved 
Given 


-. AABC = ADEF -A.S)= (S.A.S) 
THEOREM 10.2 


Statement: If two angles of a triangle are congruent then the side opposite to these 
angles must be congruent. 


Given: In A4BC,ZB=2C 


To Prove: 


Construction: 


Draw bisector of 24 cutting BC at point D. B 
Proof: ies 


Cc 


Reasons 


Common 

Construction 

Given 

(AASZA.A.S) 

Hence AB = AC Cortesponding sides of congruent triangles 


Statement: In a correspondence of two triangle, if three sides of one triangle are 
congruent to the corresponding three sides of the other, the two triangles are con- 


gruent. 
Given: In AABC <—> ADEF 

AB = DE, BC = EF and CA= FD 
To Prove: A4BC = ADEF 
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Construction: Suppose BC is not shorter than any of the other two sides of AABC. Con- 
struct AGEF such that GE = AB. Join G with D. 


Proof: 
Statements 
In AABC <—+ AGEF 
BC =EF 
-.mZB= ZGEF 
AB=GE 
~. AABC = AGEF 
So GF = AC 
But DF = AC 
-. GF = DF—>()) 
In AFDG, 
232 24— >(Q2) 
In AEGD, 
DE=EG 
.Z1= Z22—>@) 
2 234+ Z1=24+22 
“mZD=mZG 
In the correspondence 
In ADEF <—>AGEF 
DE=GE 
ZD=ZG 
DE=FG 
©, ADEF = AGEF 
But AABC = AGEF 
Hence AABC = AGEF 


Reasons 


Given 

Construction 

Construction 

(S.AS=S.AS) 

Corresponding sides of congruent triangles 
Given 

Transitive property 


ADFG is isosceles 


Each is congruent to AB 
By (2) and (3) 


Addition of angles postulate 


Proved 

Proved 

From equation (1) 
(S.A.S) 

Proved 

From transitive pro 


THEOREM 10.4 


Statement: If in the correspondence of two triangles, the hypotenuse and one side 
of one are congruent to the hypotenuse and one side of other, then triangles are 


congruent. 


Given: In AABC,ADEF 
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ZABC = ZE (Each is right angle) 


‘AC = DF and BC = EF 
> F 
D E G 
To Prove: AABC = ADEF 
~ Construction: 
Produce ABto the point G such that BG = DE. Join C with G. 
Proof: 
Statements Reasons 

In AGBC 

mZCBG = 90° Given 

In AGBC «+ ADEF 

GB=DE = Construction 

4GBC = ZDEF Each is right angle or 90° 

- AGBC = ADEF (S.AS2S.AS) 

GC = DF Correspondence sides of congruent triangles 


Given 


Angles opposite to congruent sides of ACAG 


. Proved 

ZA=ZG Proved 

ZABC = ZGBC Each is of 90° 

:. AABC = AGBC | AS) 

But AGBC = ADEF Proved 

- AABC = ADEF From transitive property 


QI: Prove that the perpendiculars drawn from the endpoins of the base of an isos- 
celes triangle to their opposite sides are pongruent.. 


Given: A4BC in which AC = BC B 
And AE 1 BC 

And €D 1 AB D E 
To Prove: mAE = mCD 

Proof: In ACAD<—> AACE 
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Statements zs Reasons 
mZCAD= mZACE Angles opposite to congruent sides of triangle 
AC = mAG Common 
Both are of 90° 
. (AAS) 

Thus mAE= mCD Corresponding sides of con gruent triangles 
Q2: In the given figure AC = CE and 2B = ZD prove that BC =CD. 
Given! AC = CE D E 
And ZB=ZD 
To Prove: Cc 
BC=CD 

A. B 
Proof: 


Statements Reasons 
In AABC<—>ADEC a 
AC=CE Given 
Z2B=2ZD Given 
ZACB= ZDCE Vertical angles 
«. AABC SADEC {A.A.S), 


Corresponding sides of congruent triangles 


= 


So BC=CD 


Q3: Given: C is the midpoint of BE. 2B = 2C , Prave: AABC = ADEC. 
Giyen: C is midpoint 
And 2B= ZE 

To Prove: 

AABC = ADEC 
Proof: 


. Statements Reasons 
In AABC<—>ADEC 
mBC =CE Given «is mid point 
mZB=mZE Given 
mZl=mZ2 , Vertical angles 
. AABC = ADEC : {A.AS) “ 


Q4: ABC is a triangle in which mZA = 35° and mB = 100°, BD | AC. Prove that 
A BDC is an isosceles triangle. 
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Given: AABC in which mZ4 
And BDL 4C 

To Prove: 

BD=CD or ABDC is isosceles triangle. 
Proof: 


Statements 


2A =35". ZABC =100" Given 

BD 1 AC Given 

mZADB = ZBDC =90° Both are supplementary angles 
In AADB 

mZABD = 90° — 35" =55° 

In ABDC 


mZDBC = 100" — 55° = 45" 
So mZBCD = 90" ~ 45” = 45" 
Sides opposite to congruent angles 


QS: Prove that the bisector of the vertex angle of an isosceles triangle is the per- 
ndicular bisector of the base. 

Given: 

AABC in which AC is the base of AABC 

And BDL AC 

To Prove: 


ABz= BC 
Proof: 


A ran 
D c 


Statements 


In AABD<—+ACBD 

BD=BD Common 
mZADB= ZCDB Each is right angle 
mZABD Given 


:. AABD = ACBD 
Thus AB = BC 


(AAS) 
Corresponding sides of congruent AS 


Q6: PQRS is a square. X, Y and Z are the midpoints of PO,OR and RS respective- 
ly. Prove that APXY = ASZY. 
Given: 

PQRS is a square in which X, 
And Zare midpoints of PO,OR 


And RS respectively. 
To Prove: APXY = ASZY 
co) R 
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Statements Reasons 


in APXY <—> ASZY 

PX =SZ Given X and Z are midpoints 

PY =SY Corresponding sides of congruent triangles isosceles A 
XY =ZY¥ Corresponding sides of congruent triangles 
/APXY = ASZY S.S.S 


Q7: Given: AB . Prove that: AAB: 
Given: ABLBC A 


‘AD LCD, AB= AD 
To Prove: 5 P 
' AABC = AADC 
Proof: 


Statements Reasons 


In AABC<—> AADC 

AB=AD Given 

mZABC = mZADC {Each is of 90°) Given 
AC = AC Common 

:. AABC = AADC (S.A.S) 


8: QUAD is a rectangle. 
Solution: 
If O is the midpoint of AD, join O to C. 
Then in AOCD, (CDY* -(OCY +(ODY 


2 2 Q| eeu u 
Pythagoras theorem 
2 
(x-8) =(x) (3) D el ieee A 


(Gx-8) =x° 
9x° +64-48x=x° 

OR 9x? ~ x? —-48x+64=0 
8x? —48x+64=0 (Divide by 8) 
xX -6x+8=0 => x’ -2x-4x4+8=0 
- x(x-2)-4{x-2)=0 > (x-2)(x-4)=0 
x-2=0 OR x-4=0 

=> x=2 OR x=4 

But x#2 


Hence |x =4] Ans. 


ind x. OC =x, DC =3x-8 
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Q1; Select the correct answer. 
i} Which of the following is not a sufficient condition for the congruency of two trian- 


gles? 
{fa} ASAZASA .. (b) HSSHS 
)SAASSAA ¥(d) AAAZ=AAA 

ii) The diagonal of. ..does not divide it into two congruent triangles. 
(a) Rectangle ¢ {b) Square 
(c) Parallelogram f (d) Trapezium 


ili) In a given correspondence of two triangles, if AABC = ADEF, then which of the 
following is not correct? , : 
(a) mZB=mZE | (b) mCA = mFD 
(c} mZCBA = mZFED ¥(d) ZABC = ZEFD 

iv} In AABC, if mZA = m2ZB then bisector of......divides the AABC into two con- 


gruent triangles. 


(a) ZA (b) 4B ‘ Yc) ZC (d) Any one of its angles 
v) Which of the following is a legitimate reason for declaring two triangles to be con- 
gruent? 
(a) SSA=SSA ¥ (b) SAS = SAS 
(c} AAA= AAA (d) All of these 


Q2: In a A POR, the bisectors of 2Q and ZR meet at O. Prove that O is equidistant 
from the'sides of the triangle. 

Solution: In APQR, OR and OQ are the bisectors of ZR 
and 2Q. Both bisectors meet at point O. 


To Prove: mOS = mOT T 
‘ r) 


Construction: 
Draw OS LOR and OT = PQ. 
Proof: $ 


Statements : Reasons 
in AQTO<—+AQSO 
mZOTO = ZQSO Each is of 90° 
mOO = mOO Common 
mZOQS =mZOQT Given 
-. AQTO=AQSO (A.A.S) 
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So mOS = mOT : | Corresponding sides of congruent triangles 


Q3: In the given figure AB =CB and -2A = ZC, prove that AE=CD. 
Solution: 

AB=BC and ZA= ZC 
To Prove: . 

AE =CD 

Proof 


Statements Reasons 


In AABE<—> AC BD 

mZA=mZC Given 

mZB=mZB Common 

mAB= mBC Given 

“AABE = ACBD (AAS) 

So AE=CD Corresponding sides of congruent triangles 


Q4: ABC is a triangle in which mZ4=35°, mZB=100°, BDAC. Prove that 

ABDC is an isosceles triangle. 

Given: AABC, in which mZA=35", 
mZB =100"° 

And BD LAC 

To Prove: BD =CD 

Or ABDC is an isosceles triangle 

Proof: 


Statements 


ZA =35°, ZABC = 100° Given 

mBD 1 mAC Given 

mZADB = ZBDC =90° Each is right angles 
In AADB 


mZABD =90° —35° = 558° 
mZDBC = 100° — 55” = 45° 
So in ABDC : 


mBD=mCD Sides opposite to congruent triangles 


RE 
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10. 


Additional MCQs of Unit 1 
Congruent Triangles 


Wher the three sides and three angles are equal then the triangles are........... 
(a) Parallel (b) Different (c) Congruent (d) none 


-¥ Ans. (c) Congruent 


SAS postulate means two sides and........... 

{a) One angle (b) Interior angle (c) Included angle (d) none 
7 Ans. (c) Included angle 

AABC <—>ADEF shows........... between two triangles. 

(a) Relation (b) Correspondence (c) Equality (d) none 
~ Ans. (b) Correspondence 


If two angles and their included side are congruent then we write........... 


{a} AAS (b) SAA (c) ASA {d) none 
v Ans. (c) ASA 

If two sides of a triangle are congruent then it is........... 

(a) isosceles (b) Scalene ({c) Equilateral (d) none 
¥ Ans. (a) Isosceles 

Ascalene triangle having three sides........... 

(a) Unequal {b) Parallel (c) Perpendicular (d) Equal 
v Ans. (a) Unequal 


If hypotenuse and one side are congruent between two triangles then we 
Write... 2... 


@S.AS (B)ASA (c)S.S.S @ HL=HL 
v Ans. (d) HL = HL 


The diagonals of trapezium does not divide into two equal... 
(a) Squares (b) Triangles (c) Rectangles (d) none 
¥ Ans. (b) Triangles 

If two opposite sides are equal and parallel then it is called........... 
(a) Quadrilateral (b) Rectangle (c) Trapezium (d) none 
¥ Ags. (c) Trapezium 


If mZABC =90° then such angle is catled........... 
{a} Acute {b) Abtuse “ (e) Right {d) none 


¥ Ans. (c) Right 
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a) A quadrilateral is 2 closed figure having four sides and four angles. Line joining its 
opposite vertices is called its diagonal which divides the quadrilateral into two trian- 
gles. 

b) Lines which are in the same plane and do not intersect each other, are called paralie! 
lines. 

c) If two lines lie in the same plane, they are said to be coplanar lines. 

d) Lines drawn to cut two or more given lines is called 
transversal. 

e) Line segment joining into midpoint of one side of a 

“triangle to its opposite vertex is called the median 
of the triangle. 


When two coplanar lines AB and CDare cut by a 
transversal XY,two pairs of alternate angles are formed. ¢ 
If the coplanar lines are parallel, alternate angles are 


congruent. 3 
From the figure, alternate angles 41= 22 and 23= 24 Ye 


When two lines intersect each other, the angle having a A 
common vertex and having no common arm are called 


vertical angles. In the figure the two lines AB and CD intersect at O. (21,22) and 
(23, 24) are two pairs of vertical angles. Aiso Z1= 22 and 23= 24. 


Statement: In a parallelogram: 

i) The opposite sides are congruent 
ii) The opposite angles are congruent 
iii) . The diagonals bisect each other 
Given: ABCD is a parallelogram 


is. AB\DC and ADI] BC D : 
“AC and BD are the diagonals of parallelogram I 

To Prove: AB= DC and AD= BC 
ZA= ZC and 2B=ZD Be 
rc prior A ‘ 


Statements Reasons 
“:AB\|DC and AC intersects them 
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amZl=mZ2—>(1) Alternate angles 


Similarly 23 = 24—>(2) Alternate angles 
In AABC <—+ ACDA 
AC=AC Common 
Proved already 
Proved 
{A.A.S) 
Hence AB=CD Corresponding sides of congruent triangles 
And BC=DA Corresponding sides of congruent triangles 
Also 2B=ZD Corresponding angles of congruent triangles 
. mii+mZ4=mZ2+mZ3 Adding (1) and (2) 
Or mZA=mLC 41+ Z4=mZ4 and 22+ 23=mZC 
‘ In AABE<—3ACDE 
AB=CD Proved 
mZ1=mZ2 Proved 
ZAEB= ZCED Vertical angles 
“SABE = ACDE (AASZ=A.AS) 
Hence AE = CE 
And BE=DE Corresponding sides of congruent triangles 
Quadrilateral WXYZ is a parallelogram. Find the value of x and y. 
Solution: gh8 
XY =WZ (. opposite sides of parallelogram are equal) x 'Y 
x-9=15 
x=24 wien 5 
y=60 (. opposite angles of a parallelogram are equal) TS 


Statement: If two opposite sides of a quadriiateral are congruent, then the quadri- 


lateral isa parallelogram. 

Given: ABCD is a quadrilateral in which 
AB = DC and 4B = DC / ¢ 
To Prove: 
ABCD isa parallelogram. 
Construction: 
Join A to C. 5 
Proof: 


> 


: Statements Reasons 
“In AABCS—4ACDA 
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Alternate angles 


. AABC = ACDA (S.AS=S.A8) 

Hence 23= 44 Corresponding angles of congruent triangles 
due to alternate angles , 

. AD||BC 


Hence ABCD is a parallelogram. Opposite sides are parallel 


Statement: The line segment, ing the midpoints of two sides of a triangle, is pa- 
rallel to the third side and is equal to one half of its length. 

Given: In AABC, Dand £ are the midpoints of 
ABand AC. DE joins them. 

To Prove: 


| DEW BC and mDE =< mBC 


Construction: 


Takes F on DE, such that DE = EF. Join F toC. 


Proof: 
Statements Reasons 
In AADE<—+ ACFE 
DE = EF Construction 
Given 
Vertical angles 
(S.A.S=(S.AS) 
Corresponding sides of congruent triangles 
Given 
Transitive property 
Also ABIECF Alternate angles are congruent 
Or BD) CF 
i.e. BCFD is a parallelogram Opposite sides are parallelogram 
=> DE|| BC 
And mDF =mBC Opposite sides of parallelogram 
— Construction 
But mDE = Bye 
mDE= 5mBC (.mDF =mBC) 


Definition: A median of a triangle isa line segment from a vertex to the midpoint of the 
opposite side. 
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Statement: The medians of a triangle are concurrent and their point of concurren- 
cy is the point of trisection of each median. 

Giyen: In A4BC,E and F are the midpoints of BC and AC re- 
spectively. AE and BF intersect each other at G. CGis drawn 
to meet AB at D. 


To Proye: i} Medians are concurrent 
ii) G is the point of trisection of each median 


Construction: On CG take a point H such that CG =GH Join H 
to A and B. 


Proof: 
ae Statements 
In AACH FG joins midpoints of CA and CH 
FG || AH 
ie. FB || AH 
Similarly in ABCH G and E are midpoints of CH and CB 
GE || HB ? 
Or AE || HB 
.. AHBG isa parallelogram Opposite sides are parallel 
ie. AD=BD Diagonals of a parallelogram bisect each other 


Or D is the midpoint of 4B 


Or CGD isa median 
Hence all the three medians are con- 
current 


Also GD = DH 
Or mGD= snc = sme 
Similarly it can be proved that 
mGE =~ mAG 


Diagonals of a parallelogram bisect each other 
..CG=GH (construction) 


And mFG =5mGB 


Hence G is the point of trisection of 
each median. 


Definition: The two lines which do not intersect each other and which are coplanar are 
called parallel lines. The two lines which intersect each other at right angle are called 
perpendicular lines. : , 
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THEOREM 11.5 


Statement: If three or more parallel lines make congruent intercepts on a transver- 
sal, they also intercept congruent segments on any other line that cuts them. 


Given: Lines 4B||CD|| EF. 


The transversal LX intersects 4B,CD and EF at the points 
M, N and P such that ‘MN = NP. Another transversal oY in- 
tersects them at points R, S, T respectively. 


To Prove: RS = ST 


Construction: Draw RU ||LX which meets CD at U and from 


S draw RV LX which meets EF at V, Label the anglesas 2},42,23 and 24." 


Proof: 
Statements 


RU || LX 

‘AB\|CD 

.. MNUR is a parallelogram 
Thus MN = RU—>()) 
Similarly NP = SV —>(2) 
But MN = NP-—>(3) 
RU =SV 

So RUI|SY 

Now in ARUS<—>ASVT 
RU=SV 

21222 

23= 24 

, ARUS = ASVT 

Hence RS=ST 


Reasons 
Construction 


Given 


By definition 
Opposite sides of parallelogram 


Given 
From (1), (2) and (3) 


Both are congruent to xy 


Proved 


Corresponding angles 
Corresponding angles 
(AS.AZAS.A) 


Corresponding sides of the congruent triangle 


ee 


QI: Measure of one of the angles of parallelograms is 70°. Find the measure of the 


remaining angles. 


Given: ABCD is a parallelogram in which mZB = 70". 


To Prove: mZC = 70" 
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(Opposite angies of parallelogram are congruent) 
14+ 2B + eC + ZD=360" (Sum of ail angles are 360°) Ay Ge?" 
£4470" + 70° + 2D 
ZAv ZD =360" — 70" -70" 


220" c D 


2d+ ZD=220 = ZA=ZD= =110° 


Hence 20 = 70", mZ4 =110" mand mZD=110"° 
“Qi: Measure of one of the exterior angles of a parallelogram is 125°. Find the 
measure of all of its interior angles. 
Solution: Given parallelogram ABCD in which one exterior angle is ZBDX = 125" 
ia, JBDX + ZBDC = 180" (Supplementary angles) 
125" + 2BDC = 180" 
2 BDC = 180" = 125" 2 55" or 2 = 55° 
So ZA=55" (Opposite angle of paralielogram) 
24+ ZB +40 + 2D =360" (Sum of all angles is 360°) 
Putting the values of 2A = 4D = 55” 
55° + ZB + ZC +55" =360" 
LB+ 204110" =360" 
=> ZB + LC = 360" 110" 
ZB+ ZC = 250" or ZB =r | 125° 


So £C +125" 
Hence 24 =55", 2D =55". 2B =125" and ZC =125" Ans. 


Q3: RSTU is a parallelogram, Find ST. 
Solution: We know sum of all sides of parallelogram ; 
>n-l2+n-ll+n-244+n-24=0 


= da-72=0 
=> 4n= 72 R n-24 5 
72 
= n=—=18 
4 a-12 n-l2 
Now $7 = - 


12 von 
= ST =18-12=6 


Hence [ST = 6 Ans. 
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nhs : 
ABCH is a parallehogram. 1 : 


i > . if 

In parallelogram oppesite sides are equal. Since BOO = 44) 

and AB> DE 24 we 

So v=9 r=15 iho ees 
7 

ii) 

Solution: Since AB = DU 


mil -6 smb 15 i 


And AD~ BC 


=> “|z=l2) and vy 


Solution: Since opposite angles of parallelogram are equal, 


Soar 130 fies cies 
J 

ap fe BO oy” ee 
a 


60" Ans. ‘, ( 
iv) rea] eae ? 
Solution: Since AD = BC. so Z -8=20 ie k 
cas 0+ 8=28 
And 21220 > (d—20) = 105" 
> —105" +20" = 125 


Qs: DE isa mid segment of AIBC. Find the value af x. 
i) 
Solution: We know that. 


=O 


eee 1 as 
| DE-=BC ory -=120 3 
! 2 eS 


We know that. 
TH or w - 2S) 
Ans. 


iii) 


Solution: Sines De - Lia 


] 
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Since AB i! CD,s0 23224 
And Z)=Z2 because opposite angles of parallel sides 
are congruent. 
Similarly 27 = 28 and Z5= £6 
Hence the diagonals of a rhombus bisects the angles. 
Q7: In rhombus MNOP, mZN = 60°. What is ZO? 
Solution: Since mZN =60" and ZN = ZP 
=> £2P=60° 
But 2M + ZN + ZO+ ZP=360" 
(Sum of all angles are 360°) 
2M +60" + ZO + 60" =360° 
ZM + ZO +120" = 360" 
=> £M+ 20 =360" -120° 
2M + ZO =240° 


> £M = 20-7 120° 


Hence {mZO=120°} = Ans. 


Q8: Prove that diagonals of a rectangle are congruent. 


Given: ABCD is a rectangle in which AB= DC A B 
And AD= BC. 

To prove: AC =BD 4 i 
Proof: 


Statement Reasons 


In AADC <—> ABCD 


Common 

Each is 90° 

Given 

(A.A.S) 
Corresponding sides 


Hence AC = BD 


Q9: In a AABC,D and E are two points on AB and AC, such that mAD =" 


mAB and mAE = jmaC. Prove that mDE = imBC. 


Given: AABC in which aD =< aB. aE = TAC A 
To Prove: DE = 5BC e E 


Construction: Join F with G and D such that 3. 
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mDG = mGF and GC = mOE. Produce CF such that CF = Re. 
4 


Proof: 
Statement | Reasons 
In ADEG<—+ACGF 
DG =GF Construction 
GE=GC Construction 
mZ1=mZ2 Vertical angles 
°. ADEG = ACGF S.ASSS.A.S 
So DE=CF Corresponding sides 
But CF= 13C Construction 


* DE=15C Transitive property 


“QUO: G is the centroid of A4BC,BG =6,AF =12 and AE =15. Find the length of 
the segment. 
i) FC i) BF 
iii) AG iv) GE 
Solution: 
i) FC 
Since BF is the median of AC so AF = FC 
Hence FC =12 
ii) BF 
Since BG:GF =2:1 or BG:GF =6:3 
Hence BF= BG+GF =64+3=9 


iii) AG 

Since AE = AG+GE =10+2=12 
Hence AG =10 

iv) GE 


Since AG:GE =10:2 > GE=2 Ans. 
Q11: Prove that the four triangles formed by joining the midpoints of the three 
sides of a triangle are congruent to one another. 

Given? In AABC points D, E, F are midpoints of 


4B, AC.BC. Four triangles are formed by joining these 
points. 


Proof: DE | BC or DE ||BF 


Or “mDE => BL or DE = mBF 


So BFED isa parallelogram. 
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and BD > EF 


Q12: In the given AABC,P and E are the midpoints of AB aud AC, and 


mCP > + mBC. 


And Fs = 
To Prove: mG = LG 
3 


Proof: 


Statement 


Reasons 


In AIBC 
DE ij BC 
ZED = 2CIG 


mDE = + mBE—s) 


DE = BC 
mCF = 4m BE — (2) 
DE |i BE 

os DE = CF 

In AGED<—o CFG 


Hence 
AE = CE 
CG +CG =CE 
2G =CF—> 0) 
Now 4G=CE+EG 


DE jeins the midpoint of A4BC 
Alternate angles of parallel sides 


Given 


From equation (1) and equation (2) 


Proved above 
Vertical angles 
Proved 


Corresponding sides 


Corresponding sides 


From CE = 2CG + EG =GC 
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QI: Select the correct answers: 


i) Which quadrilateral must have diagonals that are congruent and perpendicular? 
(a) Rhombus v (b) Square 
{e) Trapezoid (d) Parallelogram 


ii) How many equilateral tri angles can be made by joining the midpoints of the sides of 
an equilateral triangle? 


(a}2 (b} 3 Sd ({d) Cannot be determined 


iii) Which statement must be true? 
¥ (a) If a parallelogram is not a rectangle, then it is not a square 
{b) If a parallelogram ts not a square, then it is not a rectangle 
(c) All rectangles are squares 
(d) Ifa parallelogram is a rectangle, then it is a square 


iv) Which quadrilateral’s diagonals are perpendicular to each other and bisect the fig- 
ure’s opposite angles? 
(a) Trapezoid {b) Rectangle 
¥ (c) Rhombus (d) Parallelogram 


v) If opposite angles of a quadrilateral are equat in measure and none of them is a right 
angle, then the quadrilateral is a: 
(a) Square ‘ ¥ (b) Parallelogram 
(c) Trapezoid (d) Rectangle 


vi) Medians of a triangle are divided by the point of concurrency in the ratio: 
v(aj2:1 {b) 223 (c) 1:3 ({d) None of these 


vii) Centroid is the point of concurrency is: 
¥ (a) Medians of a triangle (b) Angle bisectors of a triangle 
({c) Altitudes of a triangle (d) Perpendicular bisectors of a triangle 


viii) If sum of the measures of ZA and ZC of a parallelogram ABCD is 120°, then 


mZBe....... 

(ay 25° (b) 50° (c) 65° ¥ (a) None of these 
ix) Diagonals of a square are....to each other. 

¥ (a) Perpendicular (b) Not congruent 

(c) Congruent (d) Parallel 
x) Sum of the measures of interior angles of a quadrilateral is: 

{a) 2 right angles ¥ (b) 4 right angles 

(c) 3 right angles (d) None of these 
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Q2: Measure of one of the angles of parallelogram is 60°. Find the measure of the 
remaining angles. 


Solution: 
Db 


Since 4A=60° > £4 = ZC =60" yc 
24+ 2B 4 0+ D=360 a 
=> 60° + ZB + 60° + ZD = 360° .Z2B=2ZD=120" Ax B 


=> £B+ ZD+120" =360° 


= 2B-7 120" 


Q3: Measure of one of the exterior angles of a parallelogram is 130°. Find the 
measure of all of its interior angles. 
Solution: 

Since £CBE = 130° 


So ZABC + ZCBE =180" °v 
=> ZABC + 130° =180° 
=> ZABC =180" - 130" = 50" ane 
- 2D= £B=50" A B E 


Now 24 = £B+ ZC + ZD=360" 
=> 24+50° + 20 +50" = 360" 
=> ZA+ ZC =360" — 100" = 260" 


260° 
=> LA= o 


=130° 
= £C =130" 
Q4: Prove that the line segments joining the midpoints of the sides of a quadrila- 
teral taken in order, form a parallelogram. 
Given: ABCD is a quadrilateral points P, Q. R, S are the mid- 
points of AD, AB. BC.CD. 
To Prove: PQRS is a parallelogram. 
Construction: Draw diagonal AC. 
Proof: In A4DC, P and S are midpoints of AD and CD. 


So PS || AC—>() 


=> mPS=+ MAC — >(2) 


In A48C. Q and R are midpoints of AB and BC 
So OR || AC——>) 


And mOR = sn aC +18) 


<. PS || OR from (1) and (3) and PS \|OR 
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From (2) and (4) similarly PO i RS 
Hence PQRS is a parallelogram. 
Q5: In rhombus MNOP, mZN = 70°, what is 1120? 
Solution: Given ZN = 70° 
As miN=mZP,so mZP =70" 


Now 24M + 2N + 20+ ZP =360" {Sum of all angles are 360°) 
Zid +70 + ZO+ 70 = 360" 
2M + £04140" = 360° P s) 
2M + 20 = 360" - 140" = 220° 
OR Z0= —_ =tlo" 
M An 
2M =2Z0=110" Ans. 


Q6: Measure of one of the angles of parallelogram is 50°. Find the measure of the 


remaining angles. 


Solution: 
Given ABCD is a parallelogram D c 
Such that mZ4 = 50" 
Required: 
4B, ZC, 2D 7 fsa . 
Proof: 
Statement | —”—‘éReassons— 
AD || BC Opposite sides : 
mZ4+mZB =180" Supplementary angles 
mZA=50° Given 
> mZB =\80" ~50° = 130" 
mZA=mZC = 50° Opposite angles of parallelogram 
# mZB=mZO = 130" Opposite angles of parallelogram 
Hence ZB =130", 
mZO=130", - : 


mZC = 50° 


RK : 
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jonai MCQs of Unit 1 
Parallelograms and Triangles 


\ poly gone with fog sides is called... ate 
(2) Quadrilateral. (b} Rectangle (c) Syuare (d) none 
v¥ Ans. (a) Quadrilateral 


2. Ingeometry. a Feure that lies ina plane ts called... figure. 
(a) Space (bh) Cartes’: (c) Plane (d) none 
v Ans. (¢) Plane 

3. When all (our sides are congruent then the figure is 


(a) Rectangle (b) Rhombus {¢) Square (d) none 
Jv Ans. (¢) Square 


4. A quadrilateral in which all sides and all angtes are congruent is called 
(ay Rhombus (b) Square {c) Rectangle (d) none 
¥ Ans. (b) Square 


5. If two opposite sides of a quadrilateral are congruent then it is......00... 
(a) Square {b) Rectangle (c) Parallelogram —(d) none 
v¥ Ans. (c) Parallelogram 
6. Fhe diagonal divides whieh quadrilateral into two congruent triangles........... 
(a) Square (b) Rectangle (c) Parallelogram  (d} All 
v Ans. (d) All 
7. The line segment joining the midpoints of ovo sides of a triangle ts..........3 to third 
side. 
(a) Paratlel (b) Perpendicular (c) intersect (d) none 


v Ans. (a) Parailel 
8. A fine segment from a vertex to the midpoint of the opposite side of a triangle 
is. : 
(a) Pisector (b) Altitude (c) Median (d) none 
v Ans. (c) Median 


9. The medians of a triangle are........... 
(a) Different (b) Concurrent (c) Proportional — (d) none 
v¥ Ans. (b) Concurrent 


10. The two lines which do not intersect and are Coplanar are ........... lines. 
{a) Parallel (b) Perpendicular (¢) Horizontal (d) none 
J Ans. (a) Parallel! 
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Definition: 


ae WC ina pointon AB. such that #C -mBC.then Cis said * iS : 


to be the midpoints of TB. 


b) An f AB) is called the biseetor of 


line through C* (midpoint 


. AF is the bisector of. 


c) [fa bisector of a line 
segment as well. then it 


ment is perpendicular to the line L 
sument as en i aid to be “right-bisectar’. In the 
figure LCis the right bisector of AB because it passes 7 


through its midpoint Cand is also perpendicular to AB. 


A D 
d) Ifa point D exists in the interior of an angle ABC, such that 
mlABD = mZDBC then BD is called the bisector of angte 
ABC. s £ 


e) Distance of a point from a line is the length of perpendicular P 
drawn from the he point t to the line. Distance of / from AB is 
mPO, where POL AB. a 


THEOREM 1 


Any point oa the right bisector of a line segment is equ nt from end points of 
ment. 
: A ling MV imersects the line segment AB at the point R M 


such that AN is the right bisector of 
1 P bea point on ARV. 
I Construction: 
Join P to points and B. 
| Te Proye: P is equidistant from A and B i.e. mPA=mPB 
Proof: 


4B which cuts 4B at RK. Let 


Statements 
In APRA SPRB 


Reasons 


Common 

Given 

Right angles 

(S.A.S=S.AS) 

Corresponding sides of congruent triangles 


Hence PA= PB 
This means that P is equidistant 
from_4 and B. 
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EXAMPLE ¢ 


BD is the perpendicular bisector of AC. Find 4D. 


Solution: 
AD=CD perpendicular bisector theorem 
Sx=3x+14 substitute. 
x=7 solve for.x 
AD =5x 
=5(7) 
=35 


Any poiat equidistant from the end points of a line segment is on the right bisector 


of it. 
Given: P is equidistant from the end points of AB ie. PA = PB P 
To Prove: fe 
P lies on the right bisector of 4B. 
Construction: 
Draw a perpendicular on AB, meeting AB at R. 
Proof: A R B 
Statements Reasons 
In APRA<—+APRB 
PA=PB Given 
PR=PR Common 
mZl=mZ2=90" Construction 
APRA =APRB (S.A.S=S.A.S) 
Hence PR=PR Corresponding sides of congruent triangle 


2. PRis the right bisector of ‘AB or 
P ties on the right bisector of PR 


THEOREM 12.3 


Statement: The right bisectors of the sides of a triangle are concurrent. 

Given: In AABC. DO and EOare the right bisectors of ‘AB and BC respectively and 
intersects each other at O. Join O to F which is midpoint of 
aC, 

To Prove: The right bisectors of the sides ‘AB, BC. AC of a 
triangle are concurrent at O. 


Construction: Draw the right bisectors of AB and BC 
which intersect at O. Join O to A, B, C. 
Proof: 


Statements Reasons 
In AAOB 
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Given 


O lies on the right bisector of AB = 
O is on right bisector of AB 


AO= BO—->»{I) 
Similarly in ABOC 
BO=CO—>() 
Hence 4O=CO 
Or O is on the right bisector of AC 
Hence the right bisectors of three 


sides of a triangle are concurrent at 
int O. 


Statement: Any point on the bisector of an angle is equidistant from its arms. 

Given: OM is the bisector of ZAOB. 

P is any point on OM. 

To Prove: 

P is equidistant from the arms of ZAOB i.e. PR=PQ 
Construction: 

Draw PR 4OA and PO LOB. 

Proof: 


From (1) and {2} 
O is equidistant from 4 and C 


Statement Reasons 


APRO<—+APOQ 
ZPOR = ZPOQ Given 

_ £PQO= £PRO Right angles 
PO=PO Common 
APRO = APOQ (AA SZAAS) 


Hence PR =PO Corresponding sides of congruent triangles 
: ie. P is equidistant from BA and 
! BC. 


THEOREM 12.5 


Statement: Any point inside an angle, equidistant from its arms, is on its bisector. 


Giyen: P isa point ties inside ZAOB, 
Such that PR= PO where PR 1 OA and PO LOB 


To Prove: OP lies on the bisector of ZAOB 

Construction: 

Joint P to O. Draw perpendicular PR and PO on OA and 
OB. 
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Statements Reasons 
in SOPR<e-— APO 


PC Common 


Given 
Right angies 
wWS) 


sponding angles of the congruent triangle 


“ AOPR=AOPU 
Hence ZPOR = ZPOQD 
Or OP is the bisector of LAOB 


[EXAMPLE @ 
For what values of x docs ? lies on the hiseetor of ZA? 
Svlution: 
From the converse of the angle biseetar theorem / ties an the bisector of 2 it P is 
equidistant from the sides ef eh so when BP CP. 


BP2CP set segment lengths equal 
xt3=2x-] substinute e\pressions for segments lengths 
4=Nx solve for y 


Thus the point ? lies on the bisector of 4 when x =4, 
Jn angle bisector of a triangle is Ure bisector of the interior aigle of the tricnele 


THEOREM 12.6 


Statement: The bisectors of the angles of a triangle are concurrent. 


n: BD and CP are the bisectors of 8 

And 2 of AtBC, which intersects each other at D. 
Jom D with A. 

To Prove: DA is bisector of £4. 

Construe H 

From D. draw DK BC. DL i Ca and DAY LTB. 


Giv 


Proof: 
_——n 
Statements ‘ Reasons 
As D lies on bisector of 28 | Given 
DK = DM —>(1) Distance of D from the arm of 2B 


Similarl, 2 lies on the bisector of 2 
DL Distance of 42 from the arms of 20° 


7 From (i) and ¢2) 
iv. Plies on the bisector ul 1 / is cquidsstant em} and M 
Or 1D isthe bisector of. .t ! 
Or the biseetors ef the angles cf the 

WAC are concurrem. L 
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The point of concurrency of the three angle bisectors of a tian- 
gle is called the “Incentre™ of the triangle. The “Incentre® always 
lies inside of the triangle. The ~incentre™ is equidistant from the 


three sides of the triangle. 


Q1: If the diagonals of a quadrilateral are the right bisectors of each other, then 


prove that all the sides of the quadrilateral are congruent. 
Given; ABCD is a quadrilateral. ae D c 


And BD are the two diagonals meet at 0 
Such that 04 = OC = OB = OD 
mZ\emZ2=mZ3z 


Reasons 


Common 
OB=O0D Given 
mZ2=mZ3 Given 
ABOC 2 ADOC (S.A.S=S.AS) 


So BC=CD Corresponding sides of congruent triangles 
Similarly we can prove that 


CD = Da and DA 


= AMTS. 


22 =90" 
Rls MS i ry] 

To Prove: 
APRM = AMTS 


Proof: 
Statements | Reasons 
In A\PRM <—3 AMTS 
PM =F Given 
Mm. Each is 90° (Given) 
RM Given 


APRM = AMTS 
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Q3: If 23= 24 and QM bisectors <PQR, prove that M is the midpoint of PR. 
Fh eet pe easels Aa Pr ce ace Pie cca eR 


Given ) 

23= 24, OM bisectors ZPQR DS 

Such that Zt= 22 M 

To Prove: a 
PM = MR or Mis the midpoint of PR. ' 


Proof: 


Statements Reasons 


APMQ«—+AMOR 
mZi=mZ2 Given 
mi3=mZ4 Given 

MO= MO Common 
APMQ = AMOR {A.A.S=A.A.S) 


Hence PM = MR Corresponding sides 


4: Find the length of AB. 
Solution: 
From the figure, AABD = ABDC and both are right triangles. 


So ‘AB = BC = hypotenust 

Now (4B)? = (BC)? = (5x) = (4x43) 
25x? = 16x" + 24x49 

OR 25x7-16x°-24x-9=0 => 9x?-24x-9=0 
3(3x? - 8x-3)=0 => 3x7 -8x-3=0 
=> 3x°-9x4x-3=0 => 3x(x—-3) 4 (x-3) =0 
(6-3)Bx+1)=0 | 
2x-3=0 > x53 

Now length of AB=5x=5(3)=15 Ans. 


Q5: in the diagram, BD is the perpendicular bisector of AC. 
i) What segment lengths are equal? 


ii) What is the value of x? 
iti) Find AB. 


Solution: 
In AdBD<—+>ABDC 
aps DC 


” BD is ) is perpendicular bisector of 4C 
So AB=BC (Each is hypotenuse of same triangles) 
Now AD = DC = 7x-15=20 
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=> 7x=204+15=35 
ees 
7 
i) Here 4B =BC are equal segment 
ii) x=5 
iit) AB=6x—5 =6(5)-5 =30—5=25 Ans. 


Q6: Can we conclude that EH bisects 2FEG? 
Solution: 
i) No, we cannot conclude that 

EH is the bisector of ZFEG 

because ZFHE = 90" 

but ZGHE #90" 


ii) Yes, here we can conclude that F 
EH bisects ZFEG because <S 
FH =GH and # 
LF =£G=90° éf 


iii) No, here again EH € 
is not the bisector of 
ZFEG,. 


7: Find the values of x: 
Solution: 
i) Since ZB = ZD=90" 

So DC = BC > 3x+1=x411 
=> 3x-x=11-1 
> 2x=10 > 


i) Since AC is the angle bisector of ZBAD 
So ZBAC = CAD 
= 3x+14=5x-2 
=> 3x-Sx=-2-14 


2x= AG => x=" => x=8 A Geely "B 
iti) Here 7x=3x+16 be 

7x-3x=16 

a=16 > x= 3-2 Z 


Gral6y 
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Q8: Prove that the diagonals of a square are the right bisectors of each other. 


Given: 


ABCD is a square 4 nee '. 
in which AC and BD are diagonals. 

To Prove: 

AC and BD are the right bisectors. D i c 


Proof: : 


+ 


Statement Reasons 


AABD, Z1= 24 Angle opposite congruent sides 
22=LZ4 


41222 


Alternate angles 


In AAEB<—> ABEC 


All sides of square are equal 


‘AB = BC 

BE=BE Common 
aleZ2 Proved 

AAEB = ABEC (S.AS) 


Hence AE = EC Corresponding sides 


ZBEA + ZBEC =180° Supplementary angles 
ZBEA= ZBEC =90° 


Hence ABLBD and CE | BD. s 
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Q1: Select the correct answer aad write the corresponding letter a, b, c or d in the 
box. g 


i} Which of the following are concurrent? 
(a) Angles bisectors of a triangle ; 
(b) Perpendicular bisectors of the sides ofa triangle 
(c) Medians of a triangle J (d) All of these 


ii) Which of the following sometimes is inside a triangle, sometimes coincides with a side 
of a triangle, and sometimes falls outside of a triangle? 


(a) The base ¥ (b) The altitude 
(c) The median (d) The angle bisector cS 
tii) Perpendicular bisectors of a triangle are: 
{a} Congruent ¥ (b) Concurrent 
(c) Parallel to each other (d) Perpendicuiar to each other 
iv) In which triangle the perpendicular bisector of the base passes through its vertex an- 
gle? 
(a) Right angled (6) Scalene 
¥ {c} Isasceles (d) Acute-angled 
vy) In sABC, medians AD, BE, and CF intersect at G. If CF = 24, what is the length of 
FG? 
Vv {a)8 (b) 12 (c) 10 (d) 16 
vi) The angle bisectors of a triangle meet at a point which is equidistant from.............. 
of the triangle. 
(a) The vertices ¥ (b) The sides 
(¢) Midpoints of the sides (d) All of these 
vii) In an equilateral triangle, all the perpendicular bisector are: 
(a) Congruent ¥ (b) Concurrent 
(c) The angle bisector as well (d) Parallei 


viii) Point of intersection of the angle bisectors of a triangle is equidistant from............ 
of the triangle. 
{a) The vertices ¥ (b) The sides 
(c) Midpoints of the sides (d) All of the above 
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Q2: Prove that if both pairs of f opposite sid sides of a quadrilateral ar are congruent, th then 
the in the given figure AB =AD and BC = BC. Prove that ACL BD and BE = 
DE. y are also parallel. 

Solution: A 


Given AB= AD 
And BC =DC 
To Prove: 

i) BE=DE 
ii) ACLBD 
Proof: 


Statement Reasons 


AABE<—> AADE 


Given 


AB= AD 
WE =AE Common 

_ mZAEB = mZAED Opposite angles of AB and AD 
AABE = MADE SAS 


Hence BE = DE Corresponding sides of congruent triangles 
But mZAEB=mZAED 
mZ3=mZ4 
But = m23+m2Z4=180° 


Hence mZ3 = mZ4=90" 


Corresponding sides of congruent triangles 


Supplementary angles 


AC is perpendicular to BD 


Q3: Prove that the diagonals of a rhombus are the right bisectors of each other. 


Solution: 
Given AC and BC are the diagonals of rhombus ABCD. y ee ee) c 
To Prove: AC and BD bisect each other at right angles. po 
Proof: A B 
Statement Reasons 
In AABC <—-> ABAD ; 
AB = AB Common y 
mZABC = ZBAD Each is of opposite side of rhombus 
BC = AD S.A.S 


AABC = ABAD 
AC =BD Corresponding sides of congruent triangles 
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~ - Q4: Prove that bisectors of the base angles of an isosceles triangle intersect each 
other at the right bisector of the base. 7 


Solution: c 
Given in AABC, 
mlA=mZB F E 
To Prove: 
OD is the right bisector of AB or OD LAB. 
A D 8 
Proof: 
Statement | Reasons 


O is point of intersection of the bisectors of 
ZA and ZB. 


Tn AAOD<—> ABOD 


AO =BO 
mL1=mZ2 Bisectors of two congruent angles 
AAOD = ABOD S.AS 

Hence m3 =mZ4 Corresponding angles 


Supplementary angles 
Hence OD L AB 


But mZ3+mZ4=180" 
=>  mZ3=90" 


kk 
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Additional MCQs of Unit 12: 
Line Bisectors and Angle Bisectors 


1. Any point on........... of a lien segment is equidistant from its end points........... 
(a) Angle bisector (b) Median (c) Right bisector (d) none 
¥ Aus. (c) Right bisector * 

2. “The right bisectors of the sides of a triangle are........... 
(a) Parallel {b) Concurrent (c) Perpendicular (d) none 
¥ Ans. (b) Concurrent 

3. The bisectors of the...........of a triangle are concurrent. 
(a) Angles * (b} Sides (c) Vertices ({d} none 
¥ Ans. (a) Angles 

4. ~Bisector is a line that divides a segment into........... congruent parts. 
(a) One. (b) Two (c) Three (d) Four 
v¥ Ans. (b) Two 

45, The point where a bisector intersects a segment is the........... of the segment. 

t (a) End point (b) Center point — (c) Midpoint (d) none 
¥ Ans. (ec) Midpoint 

6. A bisector which is perpendicular to a segment is called........... 
(a) Median {b) Right bisector (c) Altitude (d) none 
¥ Ans. (a) Right bisector 

. ° ‘ 

7. Bh angle-bisector is a line which divides...........into two congruent parts. 
(a) Sides . (b) Triangles (c) An angle (d) none 
~ Ans. (c) An angle ny 

8. A line or ray which is perpendicular to the side of a triangle is called........... 
{a) Altitude ~ (b) Bisecior (c) Median (d) none 
v Ans. (a) Altitude . 

9. The point of concurrency of the three angle bisectors of a triangle is called.......... 
{a) Centroide (b) The-incentre (c) Bisector {d) none 
¥ Ans. (b) The incentre 

10. The incentre is...... ....from the three sides of the triangle. 
(a) Near (b) At different distance (c) Equidistant (d) none 


~ Ans. (c) At different distance 
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